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OW CAN A WORKER'S vision be 
improved so that tension and eye 
fatigue are lessened? How can the 
danger of accidents from mobile equip- 
ment and overhead conveyors be less- 
ened? How can combinations of color 
improve working conditions and influ- 
ence relationship between employees 
and management? 


Industry is finding the answers to 
these and many similar questions in 
Pittsburgh’s new science of COLOR 
DYNAMICS. For this new painting 
system is based upon the natural re- 
actions of normal human beings to the 
energy in color. 


Production executives are discover- 
ing by experience that color, properly 






© Suggested color plan for vocational drafting room, decorated 
according to the principles of COLOR DYNAMICS 


“engineered” on a machine, on walls, 
ceilings and on floors, has a marked 
influence on the health, morale and 
skill of workers. 


By using colors on operating parts of 
a machine which contrast with the 
materials being fabricated, the work 
is easier to see. Receding colors on the 
stationary parts of the machine and on 
walls provide eye-rest periods. Color 
symbols readily identify 
danger areas. 

Labor and management 
benefit by such 

use of color. Continuity of 
employment is promoted. 
Efficiency of operation is 
improved, quality and 
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“COLOR DYNAMICS 


Scientific use of the 
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Start Now To Teach 
Your Vocational Students 


COLOR DYNAMICS* 




















quantity of production maintained! 


That’s why many educators in voca- 
tional schools now include COLOR 
DYNAMICS in their courses, giving 
students first-hand knowledge of a 
subject of importance in their 
future work. A good way to teach 
COLOR DYNAMICS is to paint a 
machine or two, walls, floors and ceil- 
ings in your school shop! 

Write today for a free copy of 
our book, “Color Dynamics 
for Industry’. It contains 
detailed explanation of prin- 
ciples and methods. Address 
Pittsburgh Plate Glass 
Company, Paint Division, 


Dept. IV-2, Pittsburgh 22, Pe. 


AINTS 





PITTSBURGH PLATE GLASS COMPANY, PITTSBURGH, PA. 
PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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SIMPLIFY 
: “THE a 


! / ‘EACHING The easiest and simplest way to teach modern shop techniques is with 
modern shop equipment. New methods, new materials and new precis- 
ion came out of the war. Manufacturers learned to work to unprécedented 


degrees of accuracy; necessity forced the development of dozens of new 


OF materials—metals, alloys, and plastics. These new materials, improved 
methods and higher precision standards are here to stay. 


The vocational student today must be trained according to the trends of 
the times. The problems of training are greatly simplified by using equip- 


MODERN ment that meets these new, more rigid re- 
quirements. That's why more and more 
schools everywhere are choosing modern 
South Bend Precision Lathes for teaching 


SHOP today’s methods with today’s materials. 
- PRACTICES 2asesStes 
inch swings, and bed lengths to 12'. The complete line of 

3 South Bend attachments and accessories also is shown. 


SOUTH BEND LATHE WORKS 


WITH 466. EAST MADISON STREET - SOUTH BEND ‘22, INDIANA 
: Lethe Buvilders Since 1906 
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WALLACE 


MACHINE - OF - THE - MONTH”’ 






- No, 46 LATHE 





Nine variable speeds 
from 550 to 2400 r.p.m. 


stock for face plate 
work to 30” diameter. 











Here is a lathe equipment of which you con be prowl! 
Sturdy design, pr ion machining, insures accurate and 
trouble-free operation. The variable speed drive and 
heavy-duty headstock invite its use for metal-spinning 


as well as woed t 

Swivelling headstock gives unlimited capacity for face 
plate and center turning work. 

_ Write today for bulletins and prices — we also manufac- 
ture quality Universal Saws, Cut-off Saws, Bandsaws, 
Jointers, Mortisers, Shapers, Qilstone Grinders, etc. 


J.D. WALLACE & COMPANY 


CHICAC 





S. CALIFORNIA AVE 





MORGAN 























MACHINIST’S BENCH VISE 
Solid Jaw and Swivel Base 
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MORGAN VISE CO 


120 N. Jefferson Street Chicago 
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AVA LABLE 
1FOR PROMPT DELIVERY 


Automatic feed, hand-operated 
MiaaleXelelaeleaMelaclilemeliicciiole 


A. B. DICK COMPANY, Dept 1A-247 
720 West Jackson Boulevard, Chicago 6, Illinois 


Mimeograph aaa 
uolicator 
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Teach the Solder Job 
that Commands 
Industrial Jobs 





YOUR STUDENTS WILL LIKE 
PROJECTS IN PLASTICS 


Tomcl-cppecring  B teat WA: Win. qelaeetinnn 
of admiration ir friends and parents. 
HANDBOOK TELLS HOW TO FABRICATE 


PLASTICS 
The new Carmen Bronson PLASTICS HANDBOOK de- 
Chnctaken, tesdeac Makoen, febsenreen times ood 
x 'e G7 7 
plastics field Be Se ema « nese oper Bh 4 
s 
ond. advan coubieniban sealed. ep 












The Carmen-Bronson CATALOG gives you 
prices and data on all the s 
classroom use. xigias, Lucite, Bakelite, 
saad enouhd Santer sipetetotoss end bs oe 
ing colors. Also. lists 


agent. 
CARMEN-BRONSON COMPANY 


165 EAST 3rd STREET, DEPT. 2V MOUNT VERNON, N. Y. 








: USE 
KESTER Cored SOLDERS 


Today’s fast-moving industrial production methods de- 

f mand speed, stamina and dependability in all types of 

oo soldering. When solder students are taught their jobs 

: with Kester Cored Solders, they’re fitted for the pace of 

7 > industry, as well as the probable requirements of 
the future. 


Soldering the Kester way results in quick, clean work — 
the type of work that makes its own way in leading 

} manufacturing and maintenance houses all over the coun- 
ie try. Virtually mistake-proof,- Kester Cored Solders are 
i § applied in a single, simple operation. Their self-contained 
| fluxes, scientificall: ced with superior alloys, elimi- 


A 
i 


nate the chance o pom! ig se gy ng 


necessary. The danger of destructive splattering is 


minimized. 44, 40 and 43. 
. ae specially forged from a teugh 
For best results in solder training, contact your supply alloy steel . . . heat treated 
houses for Kester Cored Solders. Kester Acid-Core for extra toughness and to 
prevent battering of the 


Solder for general work, and Kester Rosin-Core Solder 


; 
8 
g 
S| 


for electrical work, are both available in a large number 





; of strand and core sizes. : < stn F 
KESTER SOLDER COMPANY gat goes 

Fs 4257 Wrightwood Avenue Chicago 39, IHinois 

j Eastern Plant: Newark, N. J. 

b | Canadian Plant: Brantford, Ontario 
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The CINCINNATI TOOL Co. 














SA 





INDUSTRIAL ARTS AND VOCATIONAL EDUCATION — FEBRUARY, 1947 


Expand Your Shop Facilities 
_ at Low Cost with ZZs.Tools 


“The greatest good for the greatest number” — 





has become a guiding axiom for many. school shop 
equipment recommendations. 
Students need more unhurried time on prac- 


tical machine projects, if they are to get the most 











good from their training. All of us in vocational VALUABLE TEACHING AIDS 
education must constantly keep in mind our Atlas vocational material includes 
a complete lathe operation manv- 

responsibility to give each mechanically skilled al and a set of 5 large blue-print 
ll charts. Send for details. 

student full opportunity to develop his particular aa eee y apron 





talents to the utmost. 


Atlas tools are ideal for such a program. | 
Their rugged construction for ’round-the-clock in- — — eng CATALOG 
page, profusely illus- 


dustrial production assures long life in your shop. — catalog “goa 
wor range an specinica- 
Their low cost enables you to make the most of tion data needed for mak- 


ing up requisitions. Send 


your equipment budget. for your copy today. 


@ ATLAS PRESS COMPANY 


271 NORTH PITCHER STREET @ KALAMAZOO 13D, MICHIGAN 
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Sunbeam 
STEWAR 


HUNDREDS OF THESE SUNBEAM STEWART 
FURNACES ARE IN THE VOCATIONAL DEPARTMENTS 
: OF TECHNICAL SCHOOLS anne 


Small Semi-Muffle Oven 3ecause Sunbeam Stewart units have been designed for 


ta Saree 


tool rooms, they are widely recognized as standard 
Round Pot Furnace 





equipment for all types of industrial heat treating and 
vocational training work. For student instruction and 
reference with further details on Sunbeam Stewart Fur- 
naces especially suitable for school shop use, write for 
our free “STEWART HANDBOOK of Heat Treating 
Information and Equipment.” Also the new Sunbeam 
Stewart DATA FILE on school units. 


SUNBEAM STEWART INDUSTRIAL FURNACE DIVISION 


OF SUNBEAM CORPORATION (Formerly CHICAGO FLEXIBLE SHAFT CO.) 


Main Office: 4433 Ogden Ave., Dept. 114, Chicago 23, ill. 
New York Office: 11 West 42nd St., New York 18, N.Y. . 











Bench Oven Furnace Triple Purpose Combination “E”. Triple Purpose Combination “D“~ Dual Combination 
A MAME 
TO REMEMBER WHER 


ARMSTRONG 


: LATHES AND SHAPERS 
: Use the ‘ 
LOGAN 7-INCH SHAPER & 
; i FOR ACCURACY 


AND ECONOMY 






Every tool shown 
represents a full 
line of quality 
tools, known the 
world over as the 
finest of its type. 








Write for catalog 
ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 


. 322 N. Francisco Ave., Chicago 12, U.S, A. 4 4 " 
New York San Francisco LOGAN ENGINEERING €O. CHICAGO 30, LUNOIS 

















Kearney & Trecker Products 


Corporation 
CATALOG No. C10C 


wants to have around—handy! This bulletin 
would prove useful to your superintendent, mas- 
ter mechanic, tool and die men as well as your 
purchasing executives — send us your list on your 
company letterhead and we will be glad to mail 
copies to everyone interested in your organiza- 
tion. Would you tell us, please, the name of the 
magazine in which you saw this announcement. 


Kearney & Trecker 


Produéls 


CORPORATION 
Milwaukee 14, Wisconsin 
Subsidiary of Kearney & Trecker Corporation 











a ATKINS 
| CMpen Steck 


PSP Seem, 








LAMP AND ASH TRAY 
PRovecT wORsD 








* 





Complete 





in a Good Quality, Loose-Leaf Binder 


95 PLANS 


Here it is . .. the complete, modern source-book of plans 
for shop projects ... in loose-leaf, handy-to-use binder . .. 
a ready reference of shop woodworking plans! This is a 
special, time-limited offer, so take advantage without de- a 


lay. Mail the coupoh with check — available cdly in USA. ‘ pre 
$7 — COMPLETE — POSTPAID KEEN TEE TH 
a : 
INCLUDED ARE PLANS FOR THE FOLLOWING 7 hel p make 


ens _ KEEN PUPILS 


Trays oe — ° ben St j- 
——> ects * irrors * i - 
“5 azine Stands ° Tablesamt Seatiie * 
3 Workshop Equipment * Lawn Chair 
i * Sewing Stand + Coffee Table + ‘ y 
Beck Saat > ee eee eee It’s a real spur to progress when a pupil 

has access to such fine tools as Atkins Saws. 

They're easier to work with because their 

keen, edge-holding teeth cut cleaner, faster, 

surer. These are qualities that enable a 
beginner to “catch on” more quickly ... 


den Furniture * Smali Colonial 
[ STAN LEY ] inspire interest and build self-reliance . . . 


f 
a 
’ 
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Furniture * Children’s Toys * Fold- 
ing Tables and Trays * Card Tables 
* Nests of Tables * Bedside Chair « 
Child’s Rocker * Etc., Etc. (These 
are the same Stanley Plans offered 
whet his desire to go farther. These are 
Trade Mark coe . . 
qualities that make teaching, too, far easier 


in the 19 individual plan sets.) 
HARDWARE - HAND TOOLS - BLECTRIC TOOLS oie i 
and more successful. What's more, Atkins 


THE TOOL BOX OF THE WORLD 
WA, POE sn ee se Saws put less strain on your budget because 
STANLEY TOOLS, Educational Dept. 1A-247 they're made of rugged “Silver Steel” — 


New Britain, Conn. 
Please send postpaid the complete sets of Stanley Plans with tough enough to resist the rough-and-ready 
handling of the school shop. 





Loose-Leaf Binder. $2.00 is enclosed. ‘ 


Name. ; 
School Name 2 “ 


City. . State 


Sw ee ee oe ce ee ee 





E. C. ATKINS AND COMPANY 
Home Office and Factory: 402 &. Illinois St., indianapelis 9, Indiana 
Branch Factory: Portiand, Oregon 


Atlanta. Chicago» Memphis> New Orleans» New York. San Francisce 
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SCENT DISK SANDER 


Heavy, well-flared, cored-out 
base minimizes vibration... 











maintains accuracy 


y ‘7 HEN they work with 
Crescent Disk Sanders, 
your students quickly learn to do 
a workman-like job on finishing, 
mitering, and squaring. 

- In addition to the well-flared 

base which provides rigid support 

for working parts, there are sev- 
eral factors that contribute to 
accuracy — and endurance: 

(1) The motor is ball-bearing mount- 
ed; its dustproof housing is totally 
enclosed to keep out dyst and dirt. 

(2) The true-running disks are com- 
pletely machined and balanced. 

(3) Tables on both 18” and 24” models 

have ample working ‘surfaces. 






(4) Worm-gear arrangement has hand 
wheel to tilt tables to exact angle 
required; a positive locking de- 
vice maintains it. 

(5) Dust hoods reduce accumulation 
< dust, to keep working surfaces 
clear. 


It pays to select shop equipment 
that turns out high-grade work — 
reflecting credit on your teaching. 
Specify Crescent Disk Sanders on 
your requisition for woodworking 
machinery. 


CRESCENT MACHINE DIVISION 
Rockwell Manufacturing Co. 
LEETONIA, OHIO 


CRESCENT MACHINE DIVISION 
702 Pine St., Leetonia, Ohio 
Send me, without obligation, a free 
the Crescent Woodworking — 


log. - 
_ URESERS Sa nea oe a” Siatibeteiie 
Positi . 
~ 


RE SESE SSS SRS ESD. 2 eS 
OES Te Cf 
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ENCOURAGE 


better 
workmanship... 
use modern 


Grap-ow Tools 


A HIGH QUALITY TOOL 
FOR EVERY TEACHING NEED 


You will find that there is a Millers Falls tool to meet most 
requirements in manual training shops—a tool of the 
finest design and workmanship, a tool that can be relied 
upon for the utmost in accuracy, performance and dura- 
bility. Your students will gain confidence and learn faster 
when they have such top-quality tools to work with. 

Millers Falls hand and electric tools have been the 
favorite of skilled workers, teachers and students alike for 
many years. Ask your supplier to show you the complete 
Millers Falls line. 


MILLERS. FALLS COMPANY 


GREENFIELD +» MASSACHUSETTS 


Among the basic factors that determine the ability of 
a student to appreciate the importance of the job he is 
doing . . . is the quality of the tools you provide. Give 
him an unfinished, unbalanced, loose-fitting set of 
tools and you take away his appreciation of the job 
to be done, 
Give him Snap-on tools, the choice of better me- 
chanics, and he’s ready with the right tool, the right 
size, strength, balance, feel, and fit to turn out a job | 
that will be a credit to your teaching ability. 
, offers you the services and counsel of tool ex- 
rts, located in principal cities from coast to coast. W rite 
or the new complete catalog of 4,000 Snap-on tools. 





SNAP-ON TOOLS CORPORATION «cnosna wis 
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Black & Decker 


"speed Up 
















id 














“Whirlwind”* Wire Cup Sands Any Surface—With abrasive discs, the Sander speeds 

paint, rust, light weld spatter, up sanding of any surface from fast metal removal to satin- 

sheet metal and soldered joints, automotive smooth finishing—smooths automotive body panels, fenders and 
fenders. “Trade Mark Reg. U. 8. Pat. om. Other surfaces, in preparation for painting. 












Grinds me 4 Metal—With saucer or cup-type grinding pee Planes and Gouges Wood—With rotary gouging and planing 
the Black & Decker Sander removes metal; smooths welds an heads, it shapes and semi-finishes lumber, working faster than 
casting go am Os gg Trivets, studs and bolts; sharpens jack plane and adz . . . removes stencil and brand marks from 





stationary and boxes. 


See your 
r a Di LEADING DISTRIBUTORS EVERYWHERE SELL 

for helpful information on Sand- ; > 

ers, Grinders, Drills, Saws and EB f 

many other Portable Electric "7 a 
Tools for faster, more thorough 


training. F f f 
Su Willies aaing, wks ts. PORTABLE ELECTRIC TOOLS 


day to: The Black & Decker 
Mfg. Co., 680 Pennsylvania 
Ave., Towson 4, Maryland. 
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with Stanley F LUD-LI TE : 





$ 


ARE BAR 


PREVENTS 
SWINGING OUT 
POsTON 
FOXTURE MOUNTED 
BUSHINGS, 


e 

Eye Shields 
@ Stanley “Flud-Lite” Eye 
Shields concentrate the 
right light, right where it’s 
needed, and most import- 
ant, protects the eyes. Two 
lamps, bayonet type, «with 
supported filament to resist 
vibration. Large glass area 
...4” x 6”... keeps the whole job in full view. Two sheets 
of glass, the top.one, safety type glass, the one next the 
grind-wheel, ordinary window glass that can be easily re- 
placed when pitted. “Flud-Lite” shields are adjustable up 
or down and tilt to fit user’s position, seated or standing. 
Cannot be moved from on-guard position without dis- 
mantling. Can be wired on motor circuit of grinder so that 
light is on only when grinder is on. Available in either 115 
or 220 volts. Write for illustrated folder. Stanley Electric 
Tools, New Britain, Conn. 


STANLEY 


Trade Mark 


HARDWARE : HAND TOOLS: ELECTRIC TOOLS 
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“OLIVER” 


No. 232D Tilting Arbor 


SAW BENCH 


Engineered to produce fine work 
and stand hard service 


This Saw Bench, giv- 
ing outstanding service 
in industry, has proved 
practical for school 
shops. The saw tilts to 
any angle up to 45° 
while table remains 
horizontal. It rips to 
27” wide, cross cuts to 
13” wide. Cuts perfect 
miters. New automatic 
saw guard with anti- 
kick back catch and ad- 
justment for tilting 
saw assures greater 
safety. 





Write for Bulletin No. 232D ... or for circulars on any other 
machines that interest you 


OLIVER MACHINERY COMPANY 


GRAND RAPIDS 2, MICHIGAN 





















INDUSTRY'S 
FIRST CHOICE 
FOR OVER 
_ THIRTY vues sos faced Sas 
+ 2 hard wood handles—or may be equipped 
YEARS with ADJUSTABLE — HANDLES, as 


The complete line of 
Columbian Vises is 
designed to excel in 
its field—all are made 
to the same high 
standard of engineer- 
ing and workmanship. 
A vise for every need 
and purpose. 

















TH COLUMBIAN VISE & 


BESSEMER 


1 © om & oat 3 
VEI , OHIO 
WORLD 
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THE BEST FOR INDUSTRY 
.. » & beat for “fratning 


Young men in training today need to learn not only ‘‘how to 
run"’ machines, but the complex diversity of things that can 
be done with modern, thoroughly up to date light machine tools. 
When they go into industry they will find Walker-Turner ma- 
chines in all kinds of plants—wherever wood, metal, or plastics 
are drilled, cut or shaped. 


Inexperienced operators learn quickly and are protected by 
the latest mechanical and electrical safety devices. 


And the wide range of speeds, spindle travels, angle cuts and 
swings available at a minute's notice in the Walker-Turner 
machines are added instructional advantages. 


It costs no more—usually a lot less—to equip a school shop 
with up-to-date Walker-Turner machines. 


Study the specifications and prices on the three machines 
shown, The Walker-Turner Catalog shows how to equip a 
complete shop. 

*F.0.B. Plainfield—slightly higher west of the Rockies and in Canada 


SOLD ONLY BY AUTHORIZED INDUSTRIAL 
MACHINERY DISTRIBUTORS 
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Ves, Pop the Foreman is back. He’s that mythical shop 
character who appeared in many a Nicholson wartime 
advertisement. Hard-bitten and sometimes hard-speaking, 
but always helpful, Pop is devoted to the cause of good 
filing—dishing out sage advice that has made many a 
mechanic more valuable to his employer and to himself 
—and many a mechanical student a more finished graduate. 

Pop’s peacetime “School of Filing” is now open to 
mechanical trainees, instructors, industrial employees—to 
anyone, in fact. At right is his first “quiz” lesson. Put 
it into your classroom and school-shop work. The correct 
answers will be found in the well-known Nicholson “text 
book,” FILE FILOSOPHY. Pass it around. Copies for 
reference and instruction are available in limited quantities. 
We'll be glad to send them to you—FrREE. Simply write to 


NICHOLSON FILE CO. ¢ 47 ACORN ST., PROVIDENCE 1, R. I. 
(In Canada, Port Hope, Ont. ) 


fa 























POP’S QUIZ FOR TODAY 
(Correct answers may be found on FILE FILOSOPHY pages indicated in parentheses) 
. What things is the mechanic in the “Wrong” picture doing 


three important things must the filer do right to do a 


the three elemental ways in which a file can be 
to works manually? (pp. 28 and 29) 
is the proper height for work in vise for (a) general 
heavy filing; (c) delicate filing? (p. 29) 
. What accessories should be used for holding soft metals in 
For round pieces? (p. 29) 


Hy 
fly 


8 ee eee ee ee ee 
(pp. 29 and 30) 
What 





~Ss< 0 
20.s.A.% 





«., NICHOLSON FILES 


> 





for every purpose 
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> Coming Conventions 

January 31-February 2. American Camping 
Association (Middle East Regional Conference) 
at Cleveland, Ohio. Headquarters, Statler Hotel. 
Mrs. Edith Goranson, 750 Prospect Ave., Cleve- 


land, Ohio. 
February 27-28. Americar Camping Associa- 
tion (Southwest Conference) at Kansas 


Regional 
City, Mo. M. E. Mischler, Room 201, 1020 
McGee St., Kansas City, Mo. - 
February 14-15. Oklahoma Vocational Educa- 
tion Association, at Oklahoma City, Okla. Secre- 
tary— Mr. Bonnie Nicholson, Oklahoma A. & 
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= tie Gaye clare Gate ef exptration, Notiomn of changes “The Renders” Guide to’ Periodical Literature,” and’ “Edtcation Indes” 
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VICTOR 16mm Equipment 


HEREVER children are taught, 16mm sound motion pictures 
now bring a new world of learning into their lives. 


The little red school house has the same advantages in visual edu- 
cation as does the modern city school—thanks to thousands of 
films and a VICTOR 16mm Sound Projector. To get the most out of 
today’s many splendid films on every subject, depend on Victor 
for certainty of performance .. . ease of operation . . . film safety 
... picture brilliance and sound fidelity. There are many VICTOR 
exclusive features that make it the “finest in 16mm equipment.” 


Write for the new Victor booklet, showing these outstanding 
features in detail. - 


VICTOR 


ANIMATOGRAPH CORPORATION 


A DIVISION OF CURTISS-WRIGHT CORPORATION 
Home Office and Factory: Davenport, lowa 
New York -¢ Chicago 


Distributors Throughout the World 
Ma EE ee. 8 eee ee eee SS aes ee 








L 








hut 


. Cincinnati, Ohio 





Foremanship Training 


H. W. PAINE 
Professor 


Vocational Education 


Teachers College 
University of Cincinnati 


(Continued from page 9 of the 
January, 1947, issue) 
Topic: Evaluating a Training Program 
Leader: H. W. Paine 


1. To determine desirable content for training programs at 
various levels to provide criteria against which to check content 
of similar programs. 

2. To determine proper methodology for putting over train- 
ing programs at various levels to provide criteria against which 
to check methods of similar programs. 

3. To determine methods of determining whether programs 


are really doing good. 


We Sara hasael dese: shein tenivetting and viemilating 
of evaluation problems by Mr. Cooley and Mr. Magee and I 


- believe you have already evaluated them in your minds at least 


“tops.” : 
The point raised by these.two individuals as to “Who shall 


as 
do the rating” is most interesting and I believe we shall agree 


that perhaps many people will do it. Obviously the training di- - 
rectors and their staffs who set up the objectives of the programs 
must make checks to determine the effectiveness of their work 


and to locate possible weakness and needs for change. They must 
also.stand ready to help top management in its rating. work. 

_ The recipients ee ee undoubtedly 
i what they have experienced. Top 
management will rate the programs largely on a dollars and cents 
basis; that is, Do they pay? Here, as —— pointed out, 


to help. 
pt Nit yoo gern gaat ea your ideas to those of 
i at patterns of content, 
may be used as comparison 


shall set: up evaluation data for four 
two speakers under “Points 


cle 
J 


for anagement 

for Supervisory Management 

for Groups 

for on the Job or Employee Training 
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and the Conference Method 


Obviously there are other areas of training but analyzing these 
four will give us data indicative of materials needed for evaluating 
other fields. 

As previously mentioned we shall set up three areas of evalu- 
ation for each type of program, viz., content, method, and indica- 
tions of results as disclosed in the three sections of the following 
tabulation. 

Section A. What materials should be presented in the program? 

Section B. What methods should be used? 

Section C. How do we know the program is doing good? 

Section A will present a wealth of suggestive materials that 
should help any training director or executive in determining the 
content of new courses especially in the executive management 
and supervisory management areas; Section B will present many 
suggestions as to means to be used in putting over these programs, 
and Section C will give some very pertinent evaluation suggestions 
by means of which ratings as to the degree of success of any 

program can be determined. 

Norte: (The following report includes the question and answer 
routines of the conference leader and the group and is followed 
by composite tables developed for each of the four levels of 
management and employees that have been mentioned.) 


Points to Be Checked in Evaluating a Training 
Program for Executive Management 
(Tabulation showing composite of three conferences.) 
Section A. What Materials Should Be Presented in This 
Program? 
*1. Human relations (courtesy, observing channels, etc.) 
. Company policies and company morale 
. Analysis of employee attitudes and opinions 
. Analysis of training programs, objectives, methods, and 
results 
Job relations 
Labor relations and employee welfare 
. Public relations 
Business ethics 
Plant organization and departmental relationships 
. Analysis of executive and supervisory relationships, re- 
sponsibilities and techniques (what management expects 
of supervision and vice versa) 
11. Labor legislation and its interpretation 
12. Labor contracts, negotiation and interpretation 
13. Federal and state laws re: manufacturing and company 
product 
*14. Corporation laws and corporation management 
15. Executive development, promotion and rating 
16. Leadership training 
*17. Business and industrial economics 
18. Wage structures and wage differentials 
19. Cost control 


*Noted as especially important by the group. 
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20. Business statistics 

21. Forecasting and new developments 

22. Analysis of consumer needs and desires 

23. Study allied industries and new developments 

24. Analysis of competitors and their products 

25. Recognizing and handling suggestions 

26. Study of housekeeping, safety, waste elimination 
27. Social trends 

28. Research methods 

29. Conference leading 


30. Speaking to groups 

Section B. What Methods Should Be Used in This Program? 
1. Conference leadership training 
2. Conferences led by selected executives, training directors, 
and outside agencies 

. Group conferences of representative employees 

. Use of outside consultants and experts as needed 

. Speakers from professional and technical organization 

. Use of state board for vocational education, college, and 

other services 

Special foreman club meetings 

Surveys and reports 

. Evaluating committee reports 

. Coaching and counseling by superiors 

Use of house organs, manuals, bulletins, trade journals, 

books and texts and visual aids 

12. Visitation and observation 

13. Multiple management 


atin Ww 


m= D0 90 


i 
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Section C. How Do We Know That the Program Is Doing 
Good? ‘ 
1. Improved attitudes throughout the plant 
a) In executive management group 
6) In supervisory management group 
c) In employee groups 
d) Between all groups. 
2. Decreased labor turnover 
_3. Production records 
a) Cost and profit records 
6) Waste reduction 
c) Safety records 
d) Meeting schedules . 
. Grievance and gripe reduction 
. Sampling of opinions 
. Interest and attendance 
Requests for more training ah 
. Improved promotion and demotion policies 
. Case studies (before and after) 
. Better sati§fied customers 


How to Get the Program Started 
. Approach an open-minded executive that you know is 
interested in training; sell him and have him sell his group 
. Direct sales by educational director 
. Outside consultant approach 
. Co-ordinator group representation approach 


Points to Be Checked in Evaluating a Training 
Program for Supervisory Management 


(Tabulation showing composite of three conferences.) 


Section A. What Materials Should Be Presented in This 
Program? 
**1. Human relations (courtesy and observation of channels) 
2. Company morale 
**3. Company and departmental policies ; 
4. Job relations, employee relations, employee welfare 
5. Public relations 


OSC MONAMS 
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**Rated as very important by the group. 


**6. Analysis of executive and supervisory relationships and 
responsibilities (what do management and _ supervision 
expect of each other?) 

**7. Company products and uses 

**§. Plant organization and procedures 

**9. Business economics 

10. Business statistics 
11. Business ethics 
**12. State and federal legislation governing company and 
product 
_13. Labor legislation 
14. Labor contracts, negotiation and interpretation 
**15. Handling complaints and grievances 
16. Analysis of.training program 
17. Instructional techniques 
18. Conference leading technique 
19. Supervisory skills 
20. Leadership training 
21. Supervisory rating 
**22. Production and quality control 
**23. Cost control 
24. Good housekeeping 
**25. Safety 
26. Planning and scheduling 
27. Analysis of allied industries and new developments 
28. Analysis of competitors and their products 
29. Analysis of consumer needs and wants 
30. Proper supervisory handling of suggestions 
31. Social trends 
32. Wage structure and proper differentials 


Section B. What Methods Should Be Used in This Program? 
1. Training department programs 

2. Conference leadership training 

3. Conferences led by selected executives, training directors, 
and other supervisors 

. Outside instructors and experts 

. Lecture-discussion groups 

Foreman club programs 

House organ, publications, bulletins, trade magazines, 

reports 

8. Visual aids 

9. Special assignment and reports 

0 

1 


MOMS 


. Evaluating committee reports 

. Use of state board for vocational education, college, and 
other services 

12. Interdepartmental forums 

13. Plant library 

14. Open house 

15. Consultant supervision 


Section C. How Do We Know That the Program Is Doing 

Good? 
1. Improved attitudes 

a) In the supervisory force 

5) Between supervisory force and workers 

c) Between supervisory force and top management 
. Decreased labor turnover 
. Decreased absenteeism 
. Before and after comparison 

a) Waste , 

5) Rejects 
_ ¢) Safety, etc. 
5. Comments 
6. Case studies 
7 
8 


1 
1 


why 


. Fewer complaints and grievances 
. Informal checks by top management 
9. Lowered training time 
10. Greater loyalty and better morale 
11. Higher production at lowered costs 
12. Interest and attendance $ 
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10. 
11. 
12. 
13. 


Section B. What Methods Should Be Used in This Program? 
. Training department program 


CONAMUPWHe 


Points to Be Checked in Evaluating Training Program 
for Apprentices 
(Tabulation showing composite of three conferences.) 


Section A. What Materials Should Be Presented in This 
Program? 

1. 

z. 


Skills of the trade (outlined and scheduled) 
. Related training 

@) Math and shop problems 

5) Science of the trade 

c) Blueprint reading and drawing 

d) Product knowledge 


. Company background and policies 


Human relations 
Advancement and promotion opportunities 


. Job methods 


Teaching techniques 

Business and industrial economics 

. Trade ethics 

Safety and accident prevention and health information 
Labor legislation 

Labor contract and interpretation 

Employer-employee relations 


On the job instruction 
. Related class rooms 
Vestibule schools 
Vocational schools 

. Conferences 

Personal i 

. Careful placement 


. Textbooks, trade journals, manuals 
10. 
11. 
12. 
13. 


Company handbooks and bulletins 
Visual aids 

Supplementary instructional material 
Setting proper example 


Section C. How Do We Know That the Program Is Doing 
Good? 


1, 
Z. 


an Ww 


6. 
7. 
8. 


Test results 
Production results 
a) Quality 

5) Quantity 


. Foreman 


. Lesson grades and progress 
. Improved attitudes 


a) Toward company 

6) Toward supervision 

c) Toward other employees 
Fewer dropouts 

Fewer complaints and grievances 
Shortened training time 


Points to Be Checked in Evaluating Job Training Program 


(Tabulation showing composite of three conferences.) 


Section A. What Materials Should be Presented in This 
Program? 


2. 


aii 
my 


1. Skills of the jobs to be taught een and scheduled) 
training 


Related 

a) Math and shop problems 
5) Blueprint reading 

c) Trade information 


Company background and policies 
Human relations 


5. Business economics and cost analysis 
6. Labor contract 
7. Employee relationships 


Section B. What Methods Should Be Used in This Program? 
1. Training department program 

2. On the job instruction 

3. Vestibule schools 

4. Vocational schools 

5. Classroom 

6. Conferences 

7. Personal counseling 

8. Careful placement 

9. Textbooks, trade journals, manuals 
. Company handbooks and bulletins 

. Visual aids 

. Supplementary instructional material 
. Setting proper example 


Section C. How Do We Know That the Program Is Doing 
Good? 
1. Test results 
2. Production results 


a) Quality 

5) Quantity 
. Foreman reports 
. Lesson grades and progress 
. Improved attitudes 


a) Toward company 
5) Toward supervision 
c) Toward other employees 


. Fewer dropouts 
. Fewer complaints and grievances 
. Shortened training time 


mw 


onto 


Summary 


In the preceding conferences we have developed some very 
valuable tabulations that may be used in evaluating training 
programs on four different levels, viz.: 


1. Executive management training 
2. Supervisory management training 
3. Apprentice training 

4. Job training. 


Each group contains three subheadings: 
1. What materials should be presented in this program? 
2. What methods should be used in this program? 
3. How.do we know that the program is doing good? 


The subheading “What Materials Should Be Presented in This 
Program?” presents suggestions of what should be used as content 
material under each type of program. This enables the educational 
director to decide as to the completeness and thoroughness of his 
own work, keeping in mind, of course, his own factory con- 
ditions and needs. 

The subheading “What Methods Should Be Used in This 
Program?” gives the educational director an opportunity to 
check his methods and procedures in a given instruction area 
with the methods advocated by the group. Again he must, of 
course, keep in mind the limitations and needs of the situation 
wherein he works. 

~The subheading “How Do We Know That the Program Is 
Doing Good?” outlines definite procedures to be followed in each 
area to check results of the training offered. It is unlikely that 
any one trainer or executive will ever have to employ all the 
techniques suggested; however, the large number presented 
should prove suggestive and stimulating to any one charged with 
evaluating procedures. It is hoped that this material will make 
the matter of rating training programs more objective and satis- 
factory to all concerned. 
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(Continued from page 13 of the 
January, 1947, issue) 


The Responsibilities of a Director 

The superintendent of schools is respon- 
sible to the board of education for the 
complete educational program in his com- 
munity. When the size of the community 
warrants it the superintendent recommends 
for appointment supervisors or directors in 
special fields who represent him in their 
field of specialization. By this means cer- 
tain responsibilities are delegated to others, 
thus freeing the superintendent for greater 
activity in areas where his administrative 
training can function more effectively- 

Thus, the director of industrial arts or of 
vocational education represents the super- 
intendent of schools in all matters within 
his field of specialization. He is responsible 
to the superintendent, and, any authority 
he may have is vested in him by that office. 

The diagram shown herewith shows that 
the principals of all schools report directly 
to the superintendent as does the director 
of vocational education. Each principal is 
responsible for all teachers in his school, 
including the shop teachers. There ‘is no 
direct line between the director and the 
shop teacher-so he must work through the 
principal. In view of this it may be seen 
that the principal is directly responsible to 
the superintendent for the success of his 
school. The director or supervisor repre- 
sents the superintendent in the position of 
expert adviser to the principal in matters 
belonging to his special field. 

In carrying out. his function as an 
expert the director has two distinct types 
of responsibilities. The first of these in- 
volves all of those tasks that make 
possible the carrying on of the program 
for which he is responsible. These duties 


are classified under the general heading 


of administration. 

The second responsibility involves those 
duties that make for the better operation 
and improvement of the program. These 
are classified under the heading of super- 
vision. 

Dr. Homer j. Smith distinguishes be- 
tween the two as follows:* “The adminis- 
trative activities combine to make all 
things ready for those who would learn or 


1 Industrial Arts in Modern Education, Bawden and 
Others, Chap. IV. 


teach. The supervisory activities purport 
to improve the instructional work. . . .” 
Since the duties classified under each of 


these heads are intended to bring about a. 


close integration between the special field 
of the director and the rest of the school 
system they involve contacts with many 
people, and entail close working relation- 
ships with principals, teachers, and super- 
visors or directors in other fields of educa- 
tion. Because of this the director must 
know his field thoroughly; he must be 
tactful; he must have a broad educational 
vision; and he must have the courage to 
strive for the achievement of what he 
believes. 

Because of the close relationship between 
the two types of duties it is difficult at 
times to differentiate between them. How- 
ever, there are activities which clearly lie 
within one or the other area while others 


may appear to fit into either. Regardless. 


of this, it is important that the director 
analyze his job in order that he be in a 
position to apportion his time to the best 
advantage. 

The director as an administrator is ex- 
pected to have a broad knowledge of the 
accepted philosophy of education prevail- 
ing in his school system. He should be 
familiar with the main objectives of the 
schools and, in the light of this philosophy 
and these objectives, he must determine 
how his special subject will contribute to 
the desired ends. 

Having decided upon what is to be done 
he has the responsibility of securing 
through his eee a classrooms, 
equipment, materials, and teachers neces- 
sary to do what has to be done. When this 
has been accomplished he still has the re- 
sponsibility of using these facilities to the 
best advantage in achieving his objectives. 
This latter activity is called supervision. 

When the director functions as a super- 
visor he directs his efforts toward helping 
his teachers to adjust themselves to the 
teaching environment. He aids them in 
their selection of projects and methods of 
teaching. He orients them in regard to the 
general objectives of the school and how 
their subject contributes to them. He helps 
to build up a co-operative relationship 
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_ Diagram showing flow of authority 


between his teachers and their 


ae 
as well as between them and the teachers 


in other subjects in the school. He helps 


his teachers organize their teaching ma- 
terials and brings to their attention the 
latest literature or ideas pertaining to their 
special subjects. 

Both of these functions are necessary 
in any good school system. It is important 
to have good physical facilities but the 
value of these facilities from the standpoint 
of education is determined: finally by the 
intelligence and the effectiveness with 
which they are used. 


Responsibilities of the Director 
It-has been pointed out that the respon- 
sibilities of the director may be adminis- 
trative or supervisory in character. It has 
been mentioned also that occasions arise 
when it becomes difficult to determine un- 
der which category an activity should be 
classified. With this in mind the discussion 
of these activities which follows is pre- 
sented with the understanding that no 

effort is being made to classify them: 
The director must decide upon the types 


of work to be offered through his depart- 


ment. 
1, Questions he will have to consider: 

a) Shall it be woodworking, metal- 
working, printing? 

5b) Which sections of the work shall 
be offered and in which grades 
shall they be given? 

c) If more than one type of work is 


offered in which order shall they 


be given? 

2. These questions may be answered in 
various ways: 

a) The decision may be made upon 
the basis of what has been done; 
b) It may be based upon the special 
interest or aptitude of the director 

in the past; 

c) It may depend upon the equip- 
ment or teachers available; 
«total Mag at Go chammuahy, 

interests 
e) It may be decided upon the basis 
of the copnebation tha the work is 


groups. 
It wili be necessary for him 
+ ee ee 
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the matter know precisely 
what is taught and where it is 
- taught. 

c) It fixes specific responsibility for 
each part of the course and mini- 
mizes the opportunities for dupli- 
cation of work in different classes, 
‘grades, or schools. 

He must decide upon the policies upon 
which his department will be administered, 
and he must have them approved by the 
su. ; 

1. This is necessary in order that his 
administration operate in harmony with 
the general policies of the school system. 
2. These policies might cover such items 
as: 

a) The ordering of supplies and 
equipment; 

6) How the sale of materials to the 
students should be handled; 

c) The distribution of stock to the 
various schools. 

He is responsible for orienting his teach- 
ers in regard to: 

1. The policies of the department; 

2. Reports to be made; 

3. The objectives of the department. 

He must. prepare a budget in keeping 
with the course of study and the depart- 


mental objectives. 


1. Since this budget must be presented 
to the superintendent, and since he in turn, 
must justify it before his Board, it is essen- 
tial that the director be in a position to 





gn the 


change, increase, or reduction in the 


, 


He must specify and purchase new tools 
equipment as they are needed. 

1. In this matter the director may rely 
extent on the teachers of the 
ial subjects, but he should be pre- 
to judgment on the following 
uestions: 

a) Is the new item justified on the 
basis of actual need? 

6) Is it used in modern industrial 
practices? 

c) Will the new item improve the 
opportunities for training? 

d) Are there other items which 
should take precedence over this 
one when spending the money 
available? 

He must plan for adequate publicity in 
order to promote his department. 

1. This means that he must be con- 
stantly on the alert to recognize and use 
opportunities to keep aims, purposes, and 
achievements of his department before the 
public. 

2. It means also that he must make the 
necessary contacts in order that he may be 
able to call upon individuals and organiza- 
tions to aid in his publicity. 

3. This responsibility is extremely im- 
portant since the extent of the budget 
assigned to any department in the public 
schools oftentimes depends upon the extent 
to which the school authorities and the 
public agencies understand what is being 
done in each school department and what 
it is being done for. 

He must select and recommend to the 
superintendent for appointment new teach- 
ers and teachers for replacement. 

1. In order that he may be able to do 
this he must. establish the standards upon 
which his selection shall be made; 

2. In doing this he must have in mind 
the policies of his local school system as 
well as such state or federal standards as 
may affect his group; 

3. The standards may include such 
things as age, education, trade experience 
and teaching experience; 

4. In addition to the standard set up the 
director may consider such things as per- 
sonality, appearance, speech, recommenda- 
tions based upon work done in other 

He must assign, transfer, and promote 
teachers. 

1, In assigning or transferring teachers 
the director must work closely with the 
school principals. It is important that the 
principal be satisfied with the selection of 
the teachers who are to be assigned to his 


2. It is just as important that both 
principals be consulted about any transfer 
ne ly 

3. promotion of teachers involves 
the evaluation of the work done by them 
on the job. 


he 


a) This involves setting up criteria 
upon which to base the evaluation. 
5) It involves also the observation of 
teachers at work in the classroom. 

The director when functioning as a 
supervisor is responsible for the upgrading 
of his teachers. This may be done in differ- 
ent ways: 

1. The director may have demonstra- 
tions of good teaching methods presented 
to his teachers. He may do this himself or 
he may arrange to have it done by a 
teacher who has been using the method 
successfully. 

2. He may make a practice of bringing 
to the attention of his teachers books or 
articles from magazines which he feels 
would be helpful to them. 

3. He may arrange to have teachers visit 
other schools or classes where there are 
conditions or methods from which they 
may derive stimulation. 

4. He should encourage his teachers to 
improve their professional standing by 
taking professional courses, by writing 
articles for professional magazines, and by 
taking part in professional meetings. 

5. He should develop with them a phi- 
losophy of education which recognizes the 
part their subject plays in attaining the 
broad objectives of the whole school 
system. 

6. He should follow the practice of talk- 
ing over with his teachers such depart- 
mental problems as affect the teachers. By 
this means he may bring to his aid the 
thinking of the whole group. 

Conduct Teachers’ Meetings 

1. These meetings may have two pur- 
poses, namely: 

a) To inform the teachers concerning 
matters of policy or procedure; 
6b) To discuss teaching methods or 

problems. 

2. No meeting should be called unless 
there is a definite reason for it. 

3. A definite agenda should be carefully 
prepared for each meeting. 

a) There should be nothing on the 
agenda which has no application 
to the teachers on their jobs. 


Rate Teachers 

1. If the director is to perform this 
function, he must have definite character- 
istics, qualities or achievements upon which 
to base his judgment. 

2. The basis upon which the rating is 
made should be known to the teacher. 

3. It is questionable practice to rate a 
teacher low on any item unless he has been 
informed of his weakness and some effort 
has been made to improve the condition. 

4. Teachers should be made aware of 
their rating and the reasons for it. 

5. In some cases self-rating blanks are 
given to the teachers to be used for self- 
improvement. - 

6. When a director is called upon by his 
superintendent to rate his teachers he 
should be able to support his judgment on 
the basis of evidence. 
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7. If this evidence is to be available 
when needed, the director should: 

a) Observe the teacher at work at 
frequent intervals; 

6) Carefully and accurately record 
his impression of the teacher and 
his work; 

c) Discuss with the teachers such 
impressions as affect. their grades. 

Inspect schools, classes, jobs and 
products. 

1. If desirable standards are set up for 
the department it is important that the 
director make periodic inspections with a 
view to aiding the teachers to maintain 
them. 

2. Inspections should be made in a spirit 


of helpfulness rather than in one of 
criticism. 

3. The director should strive to build 
an attitude of co-operation during his in- 
spections. ‘This should lead to his being 
received with enthusiasm rather than with 
suspicion. 

Make necessary reports. 

1. The superintendent should be kept 
in touch with activities within the depart- 
ment. Since he has assigned the responsi- 
bility for the department to the director 
he expects that he will be kept informed 
concerning what is being done. 

2. In order to receive reimbursement 
from state or federal funds the superin- 
tendent must file certain reports with the 


Teachers Evaluate 


On-The-Job Training for Veterans 


BENJAMIN J. NOVAK 


Dobbins Vocational Technical School 
Philadelphia, Pa. 


The vocational schools, having served 
so brilliantly during the war in training 
many thousands of persons throughout 
the country for the stupendous production 
of war materials, are finding even wider 
fields of service in the postwar period. 
Their facilities are now equally strained 
with large numbers of returned veterans 
who desire to sharpen war-rusted skills or 
to master new vocations, while receiving 
financial! assistance under Public Law 346. 
Provision must also be made for young 
people who are now attending school in 
greater numbers than during the war years. 
Evening programs are besieged by veter- 
ans, civilians, young and older men and 
women alike, seeking industrial, ho 
hold, and avocational skills, or receivi 
related instruction in conjunction with ap- 
prentice training programs. 

In addition to performing these within- 
school services, the vocational schools are 
being called upon by the Pennsylvania De- 
partment of Public Instruction to supply 
personnel for the in-portant function of 
evaluating industrial and business estab- 
lishments offering on-the-job training for 
veterans. This new duty offers our schools 
a challenge for discharging wisely a re- 
sponsibility involving the expenditure of 
millions of dollars of public funds. The 
direct industrial contacts involved have 
many possibilities for developing a closer 


co-operation between school and ‘the world 
of employment. 


Public Law 346 


Under the provisions of Public Law 346, 
Servicemen’s Readjustment Act of 1944, 
an honorably discharged veteran may learn 
a trade or other occupation while working 
on the job. During the training period 
he receives from the employer the usual 
scale of wages paid to any beginner in the 
occupation. The veteran receives also from 
the Federal Government a subsistence al- 
lowance of $65 per month if unmarried, 
and $90 per month if married or having de- 
pendents. When the sum of his wages and 
subsistence allowance exceeds the standard 
wage of a journeyman or trained worker 
in that occupation, exclusive of overtime 
(or exceeds a given maximum sum which 
is set by congress), the subsistence allow- 
ance is correspondingly reduced. At present 
the maximum total monthly earning is 
legally $175 for an unmarried veteran, or 
$200 for a veteran who is married or has 
dependents. 

The purpose of on-the-job training is to 
enable the veteran to be self-supporting 
while masteri ae trade skill of his 
choice. The aim is’ fo offset the effects of 
actual or potential interruption of training 
in an occupation incurred by service in 
the armed forces. 


Under the law, each governor was dele- 


gated the authority to name an agency for 
approving veterans” training programs. In 
a majority of states the governor as- 
signed the to the: state department 
of public instruction. In Pennsylvania, the 
Department of Public Instruction does not 


state director. The local director is respon- 
sible to the superintendent for data in- 
cluded in these reports; consequently, he 
must be prepared to supply them when 
asked for. 

3. If a report is to be accurate it must 
be based upon accurate records. 

Keep adequate records. 

1. Records are necessary to enable the 
director to speak with authority on matters 
pertaining to his department. 

2. Records should be kept so that they 
will be intelligible to anyone in the school 
system who is qualified to interpret them. 

3. Records should be accurate and they 
should be as simple as the nature of the 
record will permit. 


~ 


refer or place veterans with prospective 
employers. The veteran may be placed in 
a job by his ow y efforts, by a United 
States Employment, Ségvice Agency, or by 
the Veterans’ Adnims#ration. The Depart- 









ment of Publicy ftuction establishes, 
regulates, and con / standards for the 
certification of "establishments which are 


training veterans on the job. The purposes 
of the standards basically are: . 

1. To protect veterans and taxpaying 
public from exploitation. 

2. To maintain proper educational train- 
ing standards. 

3. To regulate the distribution of 
trainees in order to prevent an oversupply 
of workers in certain fields. 

4. To assure a reasonable level of em- 
ployability at the conclusion of the train- 


ing program. 


5. To co-ordinate instructional and labor 


standards of training agencies, i.e., firms, 
industrial, and professional organizations. 

6. To maintain wage standards to con- 
form with state and federal laws, bargain- 
ing agreements, good business practice, and 


ideals of adequacy. 


Inspection and Evaluation 
The G.I. Bill in its original form did 
not provide funds for the inspection and 
evaluation by the states of firms applying 


. for approval for on-the-job training of 


veterans. Vocational school co-ordinators 
were asked to devote part of their time to 
this function, sending their recommenda- 
tions to the state department of instruction. 
This staff being inadequate, the part- 


time efforts of employees of the United 
Service were added. 


States Employment Service 














INDUSTRIAL ARTS AND VOCATIONAL EDUCATION — FEBRUARY, 1947 


51 





By the summer of 1946, the applications 
were far too numerous to be handled, and 
the Pennsylvania Department of Public 
Instruction allocated a sum of money for 
the employment of a staff of investigators 
during the summer months and thereafter. 
In Philadelphia, these agents consisted of 
vocational school co-ordinators and in- 
structors, and teachers of industrial sub- 
jects in the high schools. After receiving 
preliminary instruction, the teachers went 
out on what proved to be as rich and 
valuable a series of experiences as can be 
encountered. 

In order that the establishment may re- 
ceive an inspectional visit by the repre- 
sentative of the Department of Public In- 
struction, the employer makes application 
to the area chairman, who is a local di- 
rector of vocational education. The agent 
of the Department of Instruction acquaints 
the employer with on-the-job training 
standards. These include: 

1. Constant supervision of the trainee 
by a skilled foreman or supervisor. 

2. Establishment must offer reasonable 
assurance of employment to the trainee at 
the completion of the training program. 

3. The ratio of journeymen to trainees 
should be in accord with employment op- 
portunities or estimates set by the State 
Apprentice Training Council, union con- 
tracts, or accepted standards within an 
industry. 

4. Program should be organized and 
carried out in such a manner as to give 
the trainee the opportunity to master all 
the necessary knowledge and skills required 
by the occupation. 

5. A tentative schedule of wage increases 
is drawn up coinciding with the trainee’s 
expected growth in occupational skill. 


6. A schedule of instruction in work. 


processes is organized, in which the ap- 
proximate time to be spent on each phase 
of the work is estimated: 


Drafting the Training Program 

Following the inspection of the firm’s 
facilities and. the drafting of a proposed 
training program based upon: the preced- 
ing points, the agent of the department 
of instruction sends his report, containing 
his recommendation for approval to Harris- 
burg, where his findings are reviewed in 


the Division of Training Facilities for- 


Veterans. The firm is notified officially 
from Harrisburg of its approval. - 

The veteran meanwhile applies at the 
Veterans’ Administration for an evaluation 
of his eligibility for educational benefits 
under Public Law 346. A veteran with 90 
days or more of active service after Sep- 
tember 16, 1940, is entitled to one year 
of training or education, plus an additional 
amount*of time equal to the length of his 
in the veteran’s certificate of eligibility or 
entitlement is 48 months. 

The Veterans Administration supervises 
the program drawn up and approved by 


the agent of the department of instruction. 
A Veterans Administration representative 
calls upon the firm periodically, and the 
firm submits to the Veterans Administra- 
tion a monthly report of each trainee’s at- 
tendance, wages, and progress. Veterans 
receiving a pension for disabilities, and 
who are in need of vocational rehabilita- 
tion, may receive on-the-job subsistence 
benefits under Public Law 16. Activities 
under Public Law 16 are the entire re- 
sponsibility of the Veterans Administration. 

Armed with these preliminaries, the 
agent sets out to visit the employer. Almost 
every experience and learning ever ac- 
quired by the inspector may be called upon 
in analyzing the training situation which 
may vary from slaughterhouse butcher to 
designer of church interiors, with such a 
variety of other occupations as to cause 
wonderment and a renewed interest in the 
ponderous Dictionary of Occupational 
Titles. It is attempted to classify the re- 
quests for approval, assigning them to 
agents on the basis of their respective ex- 
perience and training. Great personal tact 
is essential to persuade the employer to 
gracious acceptance of tentative wage 
schedules, preparing a training outline, 
making monthly reports, and reception 


‘of periodic visits by Veterans Administra- 


tion representatives. 


On-the-Job Training and Apprentice 
Training 
Occupations offering training on the job 
are Classified into two main groups. 
1, On the job training. This includes 
training which may vary in length from 


three months to a usual maximum of two 
years, depending upon the occupation. Ex- 
amples which might be cited in this group 
are bookkeeper, clerk, salesman, manager, 
multigraph operator, florist, research as- 
sistant, lathe hand, sewing machine oper- 
ator, editor, and copy writer. 

2. Apprentice training. This term in- 
cludes trades requiring a training period 
of two years or more, conforming to na- 
tionally recognized standards. In Pennsyl- 
vania, approvals by the State Department 
of Public Instruction for apprenticeable 
trades are subject to review by field 
agents of the Pennsylvania Apprenticeship 
Council. 

This latter service lists at present some 
180 apprenticeable trades in Pennsylvania. 
Some, such as structural ironworker, have 
a two-year program. Others call for a 
three-, four-, five-, six-, or even a seven- 
year period. No veteran, of course, is 
eligible for more than four years of federal 
benefits. Each apprentice is required to 
undertake 144 hours per year of related 
classroom instruction, including trade 
theory, drawing, supplementary shop in- 
struction, or other instruction necessary 
for job proficiency. Other standards are: 

1. A progressively increasing scale of 
wages, averaging over the apprenticeship 
period not less than 50 per cent of the 
prevailing journeyman rate. 

2. The ratio of journeyman to ap- 
prentices shall generally be five to one. 
Specific industries or labor management 
agreement, however, may set up some other 
ratio. 

In a program which has been organized 
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so recently and which embraces so large 
and complicated a series of situations, it is 
remarkable that it is developing with. so 
relatively few difficulties. The entire under- 
taking is so new, however, that only the 
broad outlines of its future growth and in- 
fluence can be sketched. There can be no 
reservation, however, in predicting that 
its effect will be important and far 
reaching. 

The instructor serving as an inspector 
is, of course, not selling his school or in- 
truding his immediate school associations. 
In his capacity as representative of the 
State Department of Instruction, however, 
he suggests schools and courses for the re- 
quired 144 hours of related instruction 
needed by apprentices. While inspecting 
facilities, he cannot help noting methods, 
equipment, and processes which may be 
new to him, even though he had fondly 
hoped that he had been keeping up-to-date 
in his field. Veterans on an employer and 
supervisory level are bringing back to 
original civilian production astonishing 
war-learned efficiency and initiative. In a 


similar way, courageous ex-war-production -. 


workers are introducing short cuts and 
radical innovations in design and fabrica- 
tion in many fields, of a sort that strike 
the experienced inspector with renéwed 
admiration of the powers of human in- 
genuity. He also has the opportunity to 
be a front line spectator of many infant 


businesses, many of which are so promising 
that even a casual estimate must be very 
optimistic of success, Often a number of 
establishments of the same general type 
are inspected; thus the inspector can make 


cheerfulness of surroundings, salaries, em- 
ployer-employee relation, and equipment. 
Many business enterprises are vigorous, 
confident, and forward moving. Others, 
while being successful, seem stagnant and 
uninspired. 


Contacts With Employers 

The inspectional duties afford constant 
contact with a variety of employers, and 
less directly with veterans. The composite 
picture of the average employer would de- 
pict a person of intelligence, courtesy, 
breadth of view, patience, and honesty. 
A few, to be sure, display prejudices, rude- 
ness, and a desire to get inexpensive labor, 
or the aim to take advantage of the tax- 
payer. An overwhelming majority, how- 
ever, are earnestly desirous of going far 
out of their way to train veterans. Most 
are conscientious in their training, and in 
submitting the necessary progress reports. 
In salaries many are voluntarily most 
generous. The majority treat the veteran 
as the earnest adult which he generally is, 
and do much to expedite his progress. The 
teacher serving as an inspector represent- 


ing the state feels first a responsibility, 
but more strongly, a pride in maintaining 


erans are predominantly interested in the 
opportunity for development offered in the 
program, rather than its exploitation. 

The Pennsylvania apprenticeship coun- 
cil, labor unions, and various employer 
groups are doing a noteworthy work in 
setting up suitable standards for many 
trades. This task is not easy, but one im- 
portant continuing outcome is a closer 
contact, and inevitably, understanding, be- 
tween employer and labor groups. 

The teacher returning to his instruction 
after such experiences finds himself re- 
freshed and broadened in his understand- 
ing of industrial processes and techniques. 
He knows better the entire labor scene, 
from the point of view of employer and 
worker groups and individuals. His ability 
to discharge the function of placing his 
students is certain to become more easy 
and efficient. 

He finally realizes that, whether or not 
he was conscious of the process, he has 
widened his industrial contacts and made 
many friends for public education. 


More Students for Co-operative Programs 


DONALD K. BECKLEY 


Director 

Simmons College 

Prince School of Retailing 
Boston, Mass. 


In a recent article in this magazine,’ the 
need for more publicity for co-operative 
programs was stressed, and several methods 
of securing publicity were mentioned. It 
is the purpose of this article to describe 
in more detail several publicity techniques 
which have been used to make employers, 
parents, and prospective students interested 
in enrolling in co-operative programs. 

The current trend toward large enroll- 
ments in schools and colleges provides 
co-operative programs with a unique op- 
portunity. In most cases there is no longer 
need to seek new students merely to keep 
the program going, as was true in some 





Needs 


*Donald K. Beckley, “ Education 
Publicity,” Iypusraiat Arts anp VocaTionaL EpucATION, 
April, 1946, pp. 167~168. 


cases during the war; the concern now is 
for more applicants so that the standards 
of admission can be raised, because larger 
groups are available from which to make 
a selection. The higher the standards of 
co-operative programs in vocational schools, 


techniques used can be equally effec- 


maximum wages paid for each of these 


jobs by local stores. Retail executives at 
the meeting talked briefly about job op- 


the idea of being afraid of retailing might 


- have been more desirable psychologically. 


The facts are, however, that the cam: 
was highly successful. Harold L. Burdick, 
co-ordinator of distributive education, 
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jobs in retailing, the 
field are briefly stated. It is the opinion of 


Psychiatry Helps 


DR. WALDEMAR 
SCHWEISHEIMER 
Lowell, Mass. -. 


formed a service not originally contem- 

: it in the vocational coun- 
selors’ work with the students. It may well 
have been that in many cases the coun- 
selors were themselves none too familiar 
with the possibilities of retailing as a 
career, and the pamphlet provided some 
of the answers. 


Pittsburgh, Pa. 

In Pittsburgh, the collaboration of the 
school authorities and a group of local 
stores resulted in the publication of a 
pamphlet entitled There is a Future for 
You in Retailing. This booklet was pre- 
pared by the research bureau for retail 
training, University of Pittsburgh, and it 


over with your family. . . . And here’s a 
warm personal invitation to come in now 


and discuss your future in retailing with 
the employment managers of the following 
Pittsburgh stores.” Here were listed the 
eight participating department stores. 


Publicity in Your Own Community 

Steps such as those outlined have been 
carried out in many other cities as well, 
and can be used as models for campaigns 
in your own community. One essential 
procedure is the publication of some sort 
of an attractive, illustrated booklet or 
folder for distribution to high school and 
possibly junior high school students. Re- 
tailing and other vocations can be por- 
trayed as colorful and interesting fields of 
work, but we need more than word pictures 
to make young people visualize these 
aspects of the job. 

It seems clear that vocational education 
cannot be properly effective without pub- 
licity, and the kinds of publicity which 
are the result of co-operation among the 
various interested agencies in the commu- 
nity seem best calculated 40 secure the 
results desired. 


Workers in Industry 


relates the case of a clerk who had to do 
more and more work when several other 
clerks had been drafted. He was not able 
to relax his standards; to have done so, 
would have in itself, with this personality, 
created anxiety. Accordingly, he worked 
longer and longer hours and kept himself 
under continuing rising pressure in a vain 
attempt to check .and supervise every- 
thing. The result was that he ultimately 
broke down into a state of. anxiety and 
at the end of two years was still unable 
to return to work. 

We all know from experience that this 
experience cannot be generalized. Some 
people can well stand more responsibility 
and longer hours. But it is just the task 
of industrial psychiatry and psychology to 
find out people who suffer harm’ by such 
development. Rising tension may manifest 
itself in such conditions as blurring of 
vision, dizziness, itching of the skin, noises 
in the ears—all symptoms which, here- 
tofore, were believed to be mostly of 
physical origin. 

A study by L. S. Kubie comes to the 
conclusion that- psychiatry can be of value 
to industry in the following manner: (1) 
screening out those workers who are totally 

and providing for their 
shelter, care,‘and treatment; (2) allocating 
to specially chosen tasks, or to sheltered 
workshops those who can remain well only 
under special working conditions; (3) 
evaluating individuals both as to their 


special technical aptitudes and as to their 
special personality quirks, and allocating 
them to jobs which fit both special 
conditions; (4) applying therapeutic prin- 
ciples to the individual worker who is mal- 
adjusted; (5) using social service pro- 
cedures to assist workers in coping with 
those out-of-plant problems which affect 
both their total psychological adjustment 
and their plant efficiency; (6) studying 
the incidence of neurotic disturbances in 
different types of work and under different 
working conditions; and (7) comparing 
the efficiency of different systems of job 
training and the like. 


Out-of-Plant Problems and Plant 
Efficiency 

Bela Mittelmann and associates in a 
study of psycomatic disorders of industrial 
personnel give some excellent examples how 
out-of-plant problems influence industrial 
efficiency. A 35-year-old man, who was 
one of the best mechanics in his section, 
complained that the noise bothered him 
and the. light irritated his eyes. He also 
complained of palpitation of the heart, 
excessive perspiration, and stomach dis- 
tress. Hé had been working in the same 
department for two years; there was no 
previous difficulty. 

He had always been anxious and worri- 
some. His wife was seven months pregnant 
and he had been worrying that she might 
die in childbirth in spite of the fact that, 
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according to physical examination, -his wife 
was healthy. She herself had no such wor- 
ries. He was reassured by the plant 
physician and referred for further inter- 
views to a psychiatrist whom he visited 
five times at weekly intervals. He gained 
insight into his day-to-day reactions to 
stress, and into the origin of his disturb- 
ances. Consequently, he worried less about 
his wife and lost his sensitivity to noise 
and light. 

In another case described by Mittelmann 
and associates, a man with an anxiety 
state failed in his job because of his noisy 
environment. He succeeded after he was 
placed in quieter surroundings which were 
more compatible with his personality. 

A woman worker was afraid her mar- 
riage would fail; she started making errors 
in her work. Brief psychotherapy relieved 
her symptoms and restored her working 
efficiency. 

Do’s and Don'ts 

E. A. Irvin, medical director, Cadillac 
Motor Car Division, Detroit, has published 
his experiences with psychosomatic (con- 
cerning body and mind) consultations in 
industry. For handling the problems he 
has developed some “Do’s” and “Don’ts” 
some of which are mentioned here. Recog- 
nize . “physical ills” and “emotional 


problems” and how much of one and how 
much of the other, remembering that each 
has an effect on the progress of the other 
See the whole man and you will see the 
whole picture. Do the examination and 
interview in complete privacy. No patient 
likes to talk confidentially in an atmos- 
phere which makes him feel that he is 
being overheard. Whenever possible have 
advance information about the patient. 
This can easily be done with patients re- 
ferred to the doctor by the foreman, or 
the employment or personnel department. 
It is possible to have a few pertinent facts 
about the person, such as work record, 
known trouble with the job, or any other 
information which may assist with the 
examination. 

Here are some Don’ts. mentioned by 
Dr. Irvin. Don’t hurry the patient; avoid 
interrupting him until he has had an op- 
portunity to give his story in full, and to 
explain the problem as he sees it. Don’t 
pry into personal affairs. Don’t challenge 
a patient’s statement even though it may 
be an untruth. This may cayse him to be- 
come angry or to close up. Silence on the 
doctor’s part is apt to draw out the other 
person, though too much silence can be- 
come burdensome. Don’t disclose informa- 
tion obtained confidentially. This is par- 
ticularly important in industry. - 


Prevention and Treatment 

Dr. J. L. Fetterman, director, neuro- 
psychiatric Institute, Cleveland, Ohio, in 
a study on neuropsychiatric aspects of in- 
dustrial accidents, gives some hints on pre- 
vention and treatment of such man-made 
accidents. Favorable working conditions in 
the plant are imperative, particularly from 
the standpoint of lessening resentment and 
relieving nervous tension. Fatigue will in- 
crease the accident rate; Smith reported 
in one study that accidents were 214 times 
as frequent when a 12-hour day was being 
worked as when the working day was re- 
duced to 10 hours. The occurrence of an 
accident should invite a discussion of the 
relationship of the person to the particular 
task. before him. Accident-prone indi- 
viduals should be assigned to jobs where 
there is less accident liability. 

It should be good business as well as 
good public health, Fetterman says, for 
employers to engage psychologists on their 
staffs. Tests of co-ordination are being de- 
veloped by psychologists which may be- 
come practical and enable a selection of 
individuals for particular jobs. Disorders 
of the brain, disturbances of consciousness, 
diseases of the spinal cord lead to unsteadi- 
ness, inattention, lapses, which also result 
in accidents. 


Designing Must Be a Co-operative Venture 


G. HAROLD BILLINGHAM 
Weehawken, N. J. 


Interplant friction hurts somebody, so 
we stress harmony between labor and 
management, production and inspection, 
and interdepartment dovetailing in general. 

Too little attention is given to the neces- 
sity for a generous spirit of co-operation 
between the designer and the middle men 
that are pales before the product is 
actually available to the consumer. 

Between the two extremes there are 
many complaints which cannot be justified, 
either by those who make them, or by 
those responsible for the condition. 


Information Withheld 
In most cases the designer is not notified 
of a factor which has caused difficulties, 
perhaps avoidable, in another department 
or plant. He did not counsel with 
while giving attention to the design, and 
due to other commitments is unable to 
follow it up 
Too shen the other fellow’s side of the 


picture is not considered, although he, too, 
has a part in the creation of a product. 

Some of the unrest in industry is thus 
due to a lack of appreciation of the work 
of others. 

Although the meaning of design in 
industry has changed greatly, it still in- 
volves men, money, and materials. The 
man on the street is being educated to 
think of it in terms of “streamlining” but 
it is more than visual for this modern, 
highly competitive age. . 

_ Methods of mass production, si 


in the examination of the product before 
expensive tool processes are started. 


Scrapping Work Is Expensive 
Scrap from dry sand molding is usually 
in large chunks, expensive to salvage for 
reworking. Many of the rejects can defi- 
nitely be attributed to faulty design. This 


records, particularly i 
foundries which only produced aahe for 
a single plant. 

However, the foundryman, 
search made by engineers who make 
studies of production time, costs, mechani- 
cal short cuts, chemical aids, safety, and 


(Continued on page 56) 
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called the of famous men 
those who claim February as the month of 
their birth there is probably none greater, 


in every place in the world that can lay any 


istry at a very early age. It is said that 
when he was ten he had a laboratory in 
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paid Edison $40,000 for his stock ticker. 
In 1871 he helped Christopher L. Sholes, 
the inventor of the typewriter, make the 
first successful working model of his ma- 


During the next four years he manufac- 
tured numerous telegraph instruments for 
the Western Union Telegraph Company 
and Automatic Telegraph Company. Be- 
sides this he completed many other inven- 
tions, including the motograph, and sev- 
eral automatic telegraph systems, such as 
the duplex, quadruplex, sextuplex, and 
multiplex systems. He also invented paraf- 
fin paper and the carbon rheostat during 
this period. 

In 1873 he went to London to demon- 
strate the use of his automatic telegraph 
over long circuits and submarine cables. 
As early as 1875 he discovered what he 
called “etheric force” which twelve years 
later was recognized as being due to electric 
waves in free space. This discovery is really 
the foundation of wireless telegraphy. 

Edison established what is probably the 
first laboratory for organized industrial re- 
search at Menlo Park, N. J., in 1876. 
Then followed his invention of the phono- 
graph, the carbon telephone transmitter, 
and the microtasimeter for indicating mi- 
nute heat variations. 

On October 24, 1878, he incorporated 
the Edison Electric Light Company and 
in 1879 he invented the first practical in- 
candescent electric lamp. In the same year 
he invented improvements in the construc- 
tion of generators for light, heat, and power 
transmission, and soon after gave demon- 
strations of electric lighting systems in 
streets and buildings at Menlo Park. 

On May 13, 1880, he started operation 
of the first electric railway in this 
country at Menlo Park, N. J. The year 
1880 also saw the magnetic ore separator 
which he had invented, and the organiza- 
tion of the Edison Lamp Works at Menlo 
Park. In 1882 he opened the first commer- 
cial incandescent lighting and power sta- 
tion at Holborn Viaduct, London, England. 
The first commercial central station for in- 
candescent lighting in this country was 
opened at New York City on September 4, 
1882. 

In 1885 he patented a system for com- 
municating by means of wireless induction 
telegraphy between railway stations and 
moving trains. 

During the first four. years at his West 

laboratory, opened November 24, 


Orange ‘ 
1887, he took out over eighty patents on 


improvements on the cylinder phonograph, 
and established an extensive business in 
the manufacture and sale of phonographs, 
records, dictating machines, and shavable 


On October 6, 1889, he showed the first 
experimental motion picture, a “talkie,” at 
the West Orange laboratory, and on July 
31, 1891, he applied for a patent on a 
motion picture camera. The first commer- 


cial showing of a motion picture was made 
in New York City, April 14, 1894. 

In 1896 Edison developed the fluoro- 
scope, but he did not patent it because its 
need in medicine and surgery prompted 
him to leave it to the public, untrammeled 
by patent rights. 

He had also made extensive studies on 
primary and storage batteries. The culmi- 
nation of this work brought about the in- 
vention of the Edison nickel-iron-alkaline 
storage battery much used as a power 
source in mine and plant transportation, 
lighting, signaling, and similar services. 

Early in the eighties, Edison had experi- 
mented considerably with processes of iron- 
ore concentration: By 1891 he had per- 
fected methods so that he could erect a 
large plant at Edison, N. J. This work 
greatly helped him when he entered the 
cement industry and constructed the Edi- 
son cement plant at New Village, N. J., in 
1901. He also invented a long rotary kiln 
for cement production. 

In 1907 he developed a universal electric 
motor, running on either alternating or di- 
rect current electricity for driving dictating 
machines and other similar small devices. 
From 1910 to 1914 he spent his time on 
improving the disk phonograph, produced 
the kinetophone for talking motion pic- 
tures, invented an electric safety lantern 
for miners, developed a process for making 
synthetic carbolic acid and designed a 
plant which produced a ton a day of this 
widely used anesthetic which was much in 
demand at the time because of World 
War I. He invented the telescribe, an in- 
strument which permitted the recording of 
both sides of a telephone message, and 
established plants for producing coal-tar’ 
derivatives which industry had previously 
obtained largely from Europe. These coal- 
tar products were desperately needed for 
making wartime ammunition and explosives. 

In 1915 he was made president of the 
Naval Consulting Board. In 1923 he made 
a study of economic conditions which was 
published in 1924. He received the Con- 
gressional Medal of Honor on October 20, 
1928. 

When stricken with his final illness, he 
was investigating the possibility of grow- 
ing rubber in the United States and had 
the satisfaction of seeing and handling a 
small piece of rubber made from goldenrod 
grown in his experimental gardens at Fort 
Myers, Florida. 

He died at Llewellyn Park, West Orange, 
N. J., at the age of eighty-four, on October 
18, 1931. Edison’s life sets a fine example 
for every American boy. He was always 
busy at something. He had no time to 
waste and he possessed great perseverance. 
The fruit of his labors made him wealthy, 
but they also made every living person 
richer because of what they accomplished 
in the way of raising the living standards 
not only in this country but all over the 
civilized world. 
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(Continued from page 54) 
the like, realizes that he must co-operate in 
order that his plant may survive. 

We are in an era of exploiting new, use- 
ful, workable metals, automatic devices, 
and machines. Many new ideas in engineer- 
ing and production methods are needed. 
The man at the bench or machine may 
have the key to some of the problems 
through his experiences with poorly de- 
signed units. 


Timesaving Equipment Must Be 
Understood 

You may design and have installed on 
a machine a workable time saving device. 
Will the worker continue to use it, and has 
the problem of maintenance, including ad- 
justment, been taken care of? The foreman 
perhaps was not approached on the idea, 
is not sold on it, and bothered with labor 
turnover and other problems, may not 
instruct operators in its use. and mainte- 
nance. The result could be to the designer’s 
disadvantage. 

Too often we hear complaints regarding 
a fixture that is too heavy or awkward to 
handle, install, or store. Its ability to do 
the job accurately and efficiently is over- 
shadowed by lack of practical machine 
problem knowledge on the part of the 
designer. 


TEST FORMS FOR USE IN 
VOCATIONAL EDUCATION 


DONALD K. BECKLEY 
Director 

Simmons College 

Prince School of Retailing 
Boston, Mass. 


LEO F. SMITH 
Rochester Institute of Technology 
Rochester, N. Y. _ 


In a previous article’ it was pointed out 
that the test forms to be used in construct- 
ing achievement tests should be selected 
only after the specific course objectives 
have been decided upon and the material 


to be measured has been determined. This . 


article has been written to describe and to 
illustrate several of the many test forms 
suitable for use in vocational education. 





1Beckley and Smith, “Constructing Achievement Tests 
for Practical Use,” page 52, February, 1945, issue of 
Inpusteiat Arts AND VOCATIONAL EpUCATION, 


The limitations of specific shop equip- 
ment must be kept in mind as another 
means of ‘promoting and maintaining 
harmony. A low Cleaiy earda ie 
foreman or experienced operators may dis- 
close another angle, and simplify the entire 
unit. Lack of information may be costly 
in time, labor, and material. Knowledge is 
power! _ Active and accurate co-operation 
cannot be ov 

Many accessories are mislaid, or lost, 
because built-in storage space was not 
provided. Human failure has not been 
given enough consideration in this_matter 
although the.problem in many cases could 
be solved by a visit with specialists in the 


Switch location, the type necessary for 
capacity, safety, ease of operation, and 
consideration of operator fatigue can be 
best determined by practical application 


- study. There are too many engineering re- 


visions. These can mean the improvement 
or redesign of machines, equipment, or 
processes, so as not merely to cover up 
hazards, but to eliminate them and at the 
same time increase efficiency and produc- 
tion. Motion study secell bee be charted, with 
a fair degree of accuracy, before starting 
manufacture, not afterward. The elimina- 

tion of fatigue should be given primary 


consideration. 


, xr, Tix 
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An objective of many courses is acquisi- 


- tion of information— the student should 


have a knowledge of the important terms, 
facts, and principles taught in the course. 
In planning a test to measure the extent 
to which students have succeeded in at- 
taining this objective, the question of what 
facts, terms, and principles are really im- 
portant must be considered carefully. Too 


often test items are built on information of 


minor significance, and some .of the es- 
sential material is overlooked. The problem 
is also to construct test situations which 


Design Determination Must Also 
Include the Consumer 

Sales departments sometimes determine 
design. The extent to which they are con- 
sulted should be based on a sound knowl- 
edge of facts involved, not the competitive 
market surface. Cost is nearly always a 
factor and close of those in- 
volved in producing the unit can give posi- 
tive results. 

Consider your design from the viewpoint 
of those using it, not selling it. 

Short life, high repair costs, quick de- 
preciation and low resale values are some- 
times written off under design failure. 

Good will can be built into a carefully 
designed product. The most discriminating 
buyers are those who purchase for home 
or small shop use. 

- The newcomer in the field of design must 
profit by the experiences of others. Instead 
of keeping his fingers crossed, he should 
visit the plant. A sound knowledge of his 
subject, ability to see the viewpoint of 
others, and to be a good judge of human 
nature, are desirable characteristics for a 
designer. Give consideration to the one who 
is to do the job on cutting corners, before 
cutting them! 

Remember that shop tradition may get 
you both into and out of trouble. 





3. The symbol for silver is....... 
This type of exercise is useful where the 
answer is to be as a number, 
symbol, word, or simple phrase. When 
there are a number of possible correct 
answers, or when the correct answer is 
longer than two or three words, this test 
ferm becomes less effective, and problems 
arise in the scoring. It is important that the 
correct answer is not given away by the 

construction of the sentence. 

In preparing items for completion exer- 
cises, care must be taken that the student 
understands the kind of response desired. 
For example: 

1. Benjamin Franklin was famous for. 
Wie. ices does not indicate whether the 
the student to mention 
in electricity, his 
writing of Poor Richard’s Almanac, his 


ie 2 or some one of 


ee ee ee 


The True-False Statement 
Most teachers have used the type of 
test statements which the students are to 
indicate as either true or false. These state- 
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In many courses it is quite difficult to con- 
struct suitable items which are not am- 
biguous and at the same time are not too 
easy to be usable. Often the reaction of a 
student will be different from that of the 
instructor, and the interpretations of what 
the item means may vary substantially. 


This difficulty increases as the statements 
become and grammatically more in- 


be more likely to show a student’s skill in 


answering tests than his actual knowledge 
of the material. 
Another limitation inthe use of true- 


false statements is that chance plays so 


large a part in determing a student’s score. 
There is always a temptation to guess at 
the answers, and there is a 50-50 chance 
that the guess will be right, even though 
the student may know ing about the 
material. This fact has led to wide use 
of a scoring system in which the net score 


‘ 


silt: Neill Sti; if anything, is wrong. 
Particular care must be taken in construct- 
ing these items so that the false statements 
can be corrected without necessitating the 
complete rewriting of the sentence. How- 
ever, students should not be permitted to 
correct the false statements mefely by 
changing the verb from positive to nega- 
tive, or vice versa. For 

Directions: This is a true and false 
examination which is different from most 
of those which you have been accustomed 


. to taking. In the following statements you 


are to write the word “True” after those 
statements which you believe to be correct. 
However, in the case of those which are 
incorrect, you are to write the word false, 
and immediately following this you are to 
make the statement correct by altering the 
predicate. You will not be given credit for 
inserting the word mo or mot; but must 
make the necessary corrections by re- 
writing the incorrect part of the statement. 
Thus: 

1. The instrument which is most com- 
monly used to measure cylindrical pieces 
in the machine shop to an accuracy of one 
one-thousandth of an inch is the microm- 
is kiss INA n vic cadesk bps sees 

2. The part which is generally used to 
hold a piece of work on a lathe when no 
tailstock is used is called a dog... . . False 

ee 

A good method to score items of this 
sort is to give half credit if a student marks 
an incorrect statement false but does not 
make the proper correction — indicating 
that he knows it is wrong even though 
unable to correct it. Then full credit is 
given to the student who marks an incor- 
rect statement false and makes the proper 
correction. Of course, there will be no 
occasion to allow half credit on the correct 
statements, since they will be answered 
either right or wrong. 


The Multiple-Choice Exercise 

The test form which has the greatest 
possibilities for test use is the multiple- 
choice exercise. It can be adapted for use 
in testing for a wide variety of objectives, 
and is particularly suitable for measuring 
knowledge of information. In its most 
common form, this test form consists of 
a direct question or an incomplete state- 
ment followed by several responses, only 


.one of which is correct. For example: 


1. The plates of the ordinary automobile 
storage battery are made of a (1) steel 


alloy...... ; (2) zinc alloy...... . 43) 
lead alloy>..... ; (4) nickel alloy. ..... : 
(5) iron alloy....... These items can be 


set up so that the student indicates the 
correct response by placing a mark in a 
space next to it, as in the foregoing ex- 
ample, or by writing the letter or number 
of the correct response in a space provided. 
This latter form can be scored more readily 
if the amswer spaces are arranged in 
columns. ~ 

One of the features of the multiple- 


choice exercise is that various degrees of 
discrimination can be measured. In other 
words, it is possible to determine a stu- 
dent’s knowledge of a particular point at 
several levels of difficulty, and from a 
number of approaches. Lindquist? has 
given an excellent illustration of this using 
Ohm’s Law as an example. The following 
test items were given to more than 300 


- students with the following interesting re- 


sults. They were first instructed to: 

a) Write the formula for Ohm’s Law, 
using letters only. This was correctly an- 
swered by 87 per cent of the students. 
However, when the following multiple- 
choice form was utilized: 

6) Which of the following is the correct 

R 

formula for Ohm’s Law? (1) I=—; 
E 

E R 

(2) R=—; (3) I=RXE; (4) E=—. 
I I 

Sixty per cent of the students answered 

this correctly. When they were asked to 

make the following application of the law, 
only 36 per cent answered it correctly: 

c) What causes the fuse in a house 
lighting socket to burn out if the two 
terminals in the light socket come into 
direct contact with each other? (1) The 
fuse is burned out by the sparks that form 


~ in the socket. (2) The closed circuit has a 


very low resistance. (3) Heat produced in 
the socket makes the fuse burn out. (4) 
The closed circuit gets hot because it has 
a very high resistance. It is apparent that 
in item (a) the students had learned the 
formula by rote, and when confronted with 
the formula in a slightly different form as 
in (6) they were not able to do as well. 
The simple application of Ohm’s Law as 
measured by item (c) revealed that only 
slightly over one-third of the students had 
the ability to interpret the real significance 
of the law. 

A frequent weakness in the preparation 
of multiple-choice items is the inclusion in 
the correct response of clues which will 
identify it without more than a superficial 
knowledge of the subject. In this connec- 
tion, textbook language should be avoided 
as much as possible in phrasing the correct 
responses, so that the student will be re- 
quired to think. Care should be taken that 
the correct answer is not consistently 
longer or shorter than the incorrect ones, 
and that all responses are grammatically 
consistent with the question or the state- 
ment used. 

A difficulty in the construction of these 
items is avoiding ambiguity and at the 
same time making all of the alternate re- 
sponses plausible. A multiple-choice item 
loses its effectiveness if the incorrect an- 
swers do not require some thought by the 
students. If there are only two responses 
that are at all plausible or possible, it is 





*H. E. Hawkes, E. F. Lindquist, and C. R. Mann — 
The Construction and Use of Achievement Examinations, 
pp. 93-94 (Boston: Houghton, Mifflin Co., 1936) 
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ordinarily better to use a true-false or 
completion item. 

While multiple-choice items most com- 
monly call for the student to select the one 
correct response, there are variations which 
are preferable in some types of test. Items 
may be constructed with more than one 
response correct, and the student instructed 
to select all of the correct answers. In other 


situations, directions may be given to select: 


the best of several correct responses. This 
variation is more widely used in testing for 
other objectives than knowledge of infor- 
mation. It is often convenient to group 
several multiple-choice items together fol- 
lowing an illustration, problem, or other 
descriptive material, thus saving time and 
space. For example: 

When a bomb is released from an air- 
plane the bomb continues to move hori- 
zontally with the same velocity, V, as the 
plane, but it also moves vertically due to 
gravity with the acceleration, g. Hence at ¢ 
seconds after release its horizontal distance 
x in feet from the point of release is 

x= Vt 
where V is expressed in feet per second, 
and tis in seconds. Its vertical downward 
distance y is 
y = % gt? where g is equal to 32. 

To the student: With the above infor- 
mation in mind indicate the correct an- 
swers to the problems which follow by 
making a check (\/) in front of the cor- 
rect answer in the space provided: 

1. If the airplane is traveling 300 miles 
per hour (440 feet per second), how far 
would the bomb have traveled from the 


point of release in 15 seconds? (a) ...... 
3600 feet; (6)...... 4500 feet; (c) 
IRs Re 6600 feet; (d) ...... 9000 feet. 


2. Approximately at what height would 
the plane have been flying if-it were 
traveling 300 miles per hour and 40 sec- 
onds elapsed before the bomb struck the 
ground? (a) ...... 640 feet; (b)...... 
12,000 feet; (c) ...... 17,600 feet; (d) 
oeeas 25,600 feet. Problems in addition 
to those given above could be made up 
from the same information, and converted 
into multiple-choice items. Graphs can be 
used to advantage in this type of test. 

When a test is made up of problems or 
exercises involving mathematical computa- 
tions, it- is ordinarily best to use a test 
form in which the student is required to 
write down the answer rather than being 
able to select an answer from among sev- 
eral alternatives. On the other hand, it is 
sometimes necessary to make a test en- 
tirely of the type which permits the stu- 
dent merely to check his answer or mark 
the proper space on a special answer form. 
In this case, best results with multiple- 
choice exercises can often be achieved by 
using the expression “none of these”: or 
“none of the above” as one of the alterna- 
tive responses. The preceding example 
could readily have been converted into 
this form by adding a fifth choice. Another 
example is the following: 


1. Mr. Jones made a 250 mile trip. He 
drove the first 100 miles in 5 hours. If he 
increased his speed 54 on the remaining 
distance, how long did it take him to make 
the entire trip? (a) ...... 9 hours; (5) 
hore 10 hours; (c)......11 hours; 
(@..555 12 hours; (e)...... none of 
the above. When there is the likelihood 
that the correct answer to the item may be 
not among those stated, and hence is “none 
of the above,” the student is more likely 
to work the exercise as is desired rather 


than trying to find the correct response by . 


a process of elimination. It is of course 
important here as elsewhere that the al- 
ternative responses be plausible ones. 

The most widely used type of exercise 
for measuring acquisition of knowledge in 
addition to the three general types previ- 
ously described is the matching exercise. 
Fundamentally this test exercise is of the 
multiple-choice type in that it involves the 
correct selection of one or more out of 
several alternative answers. It can be 
thought of as a series of multiple-choice 
exercises using the same set of responses. 
The matching exercise, however, differs in 
form and in some of its possible uses, and 
warrants separate consideration in any 
description of testing devices. 

In its simplest and most widely used 
form, the matching exercise consists of a 
list of questions or incomplete statements 
in one column or incomplete statements 
in a parallel column. The columns may 
consist of words, phrases, or figures, with 
directions indicating the basis on which the 
items in one column are to be associated, 
or matched, with those in the other. The 
matching exercise which is most easily 
prepared by an instructor is one in which 
the same number of items is included in 
each column, and each item in one column 
is to be matched with one and only one 
item in the other. For example: 

1. Directions to Student: A numbered 
list of statements regarding the uses of 
tools in the machine shop follows. At the 
right is a lettered list of tools. Place in 
front of the appropriate statement the 


letter corresponding to the tool which you ‘ 


would use to carry out the operation 
suggested. 


Uses of Tools in the 


Machine Shop Tools 

6 1. For cutting threads a) Cutting 
on round steel bars. tool 

c 2. For drilling holes in 6) Die 

d 3. For finishing a hole cc) Drill 
accurately to size. 

e 4. For cutting threads d) Reamer 
in a hole which has 
been drilled to size. 

a 5. For turning around e) Tap 


The obvious disadvantage of this exercise 
is that the student is aided by a process of 
elimination in selecting the correct response. 


Each item he answers correctly improves 


the odds in favor of his answering each 


succeeding one correctly. Thus a student’s 
score On an exercise constructed in this 
manner is not an adequately accurate in- 
dication of his knowledge of the items if 
used separately. This difficulty can be 
overcome quite simply by including more 
items in one list than in the ofher, thus 
having some peapenses not used at all. For 
example: 

2. Directions to Student: The following 
is a numbered jist of statements regarding 
the uses of tools in the machine shop. At 
the right is a lettered list of tools. Place 
in front of the appropriate statement the 


letter corresponding to the tool which you. 


would use to carry out the operation 
suggested. 


Uses of Tools in the 


Machine Shop Tools 

5 1. For cutting threads a) Cutting 
on round steel bars. tool 

c 2. For drilling holes in b) Die 
metal. 

g 3. For finishing a hole cc) Drill 
accurately to size. . 

h 4. For cutting threads +) ae 
in a hole which has ¢) Hob 
been drilled to size. f) Miller 

a 5. For turning a round 
steel bar to proper &) Reamer 
diameter on a lathe. 4%) Tap 


Another variation which reduces the 
possibility of identifying the correct re- 
sponse by elimination is to state in the 
directions that one response may refer to 
more than one statement. 

The matching exercise as described in 
the preceding paragraphs is more compact 
than the multiple-choice exercise, since the 
same set of alternative responses can be 
used for a number of items. In addition to 
a saving in space, this test form also saves 
time because generally a larger number of 
matching items than multiple-choice items 
can be answered in a given period of time. 


The matching exercise is probably a 


simpler test form than the multiple-choice 
exercise and may be more readily under- 
stood by persons not previously familiar 
with objective tests. In matching exercises 
in which the number of items in both 
columns is not the same, a further ad- 
vantage is that a wider variety of responses 
can be listed than would be practicable in 
a single multiple-choice item, thus reducing 
the odds in favor of guessing. 

* On the other hand, the matching exercise 
as illustrated in the foregoing has several 
limitations. Obviously, this form should not 
be used unless the terms to be tested do 
have similar features, which may make it 
unsuitable for brief unit tests. Otherwise, 
the statements are likely to be recogniz- 
able by the student without more than a 
superficial knowledge of the material. Per- 
haps the most serious limitation of the 
matching exercise is that it is well adapted 


only to test situations in which the items 
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statements into one of several categories: 

3. Directions to Student: In front of 
each of the following statements, write the 
letter ‘ 


a if the statement is true of direct cur- - 


rent circuits 

5 if the statement is true of alternating 
current circuits 

c if the statement is true of both d.c. 
and a.c. circuits 


periodically. 

c 2. If the resistance remains constant, 
the current rises as the voltage is 
increased. 

a 3. The current flows in only one 
direction. 

6 4. The current is most commonly 
used for long distance transmission. 

d 5. The unit of électric current is the 
volt. ‘ 

a 6. The current is delivered by a 
storage battery. 

This type of exercise has a wide appli- 
cation, and can be used in many situations 
in which the more traditional type of 


state clearly the basis for classification to 
be used. It will often happen that the same 
set of directions can be used for several 
sets of exercises of this type. 

The greatest advantage of this type of 
matching exercise is the wide variety of 
test situations in which it can appropri- 


ately be used. In addition to measuring 


acquisition of knowledge, this type of 
exercise can be used in a number of situ- 
ations where it would be desirable to 
measure skills. For example, in fields such 
as auto mechanics and machine-shop 
practice, it would be most desirable to have 
test situations in which the student would 
demonstrate the skill he has acquired. 
Since such a test is not always feasible, the 
next best device can be used: measuring 
his ability to select procedures which would 
meet the situations proposed. Such exer- 
cises are likely to be good indirect measures 
of skill in the subjects named, since there 
is usually a correlation between skill and 
the knowledge or thinking required in 
using that skill. Two examples are shown 
below which give an indication of a_stu- 
dent’s ability to apply basic principles of 
electrical circuits to a laboratory problem: 
4a. A series-parallel rheostat used in the 
laboratory is constructed with four re- 
sistors each having 400 ohms resistance 
which are connected as shown in Figure 1. 
The resistors in the circuit may be con- 
nected in several ways depending upon the 
setting of the switches S; to S, inclusive. 
Indicate the correct positions of the 
switches in order to have four resistors 
in parallel by checking the answer you 

believe to be correct. 
ls. 









S. 






00 


‘Fig. 1. Laboratory rheostat 
( ) @) Sy, Se, up; Ss, Se down 
( ) 5) Sy up; Se, Ss, Sq down 
i c) Se, Sa up; Si, Ss down 
( 





) d) Se, Ss up; Si, S¢ down 
) e) Si, Se up; Se, Ss down 
4b. It is necessary in the electrical 
laboratory to substitute a single series re- 
sistor for the three resistors shown in 
Figure 2. The value of the resistor in ohms 
which might be substituted for those shown 
here is (check the answer you believe to 
be correct) : 





( ) a) 0,97; 

(VY) 5) 1.09; 

( )¢) 3.00; 

( ) d) 4.00; 

( ) e) 12.00. * 

, i be Bes 





Fig. 2. Resistance problem 


The construction of good tests is not 
a task that can be completed quickly. The 
most important steps will have been com- 


- pleted, however, when the objectives have 


been determined, the material to be tested 
has been collected, and the use of the 
test has been decided upon. The next job, 
that of building the individual items in 
various test situations, may require con- 
siderable time, but should not prove dif- 
ficult when the ground work has been 
adequately prepared. 


SHOP THEORY AND 
INFORMATION TEST 


Sixth Term — Electrical Trade Class 
ANTHONY J. DOMINI 

Instructor, Electrical Trade Classes 

The Brooklyn High School 


Brooklyn, N. Y. 
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Instructions: This examination consists of a 
series of seven tests. They have been devel- 
oped to test you in the work accomplished 
in the shop theory class for the term. 

1. The time allotted for these tests is 90 
minutes at the maximum. 

2. Read the directions for each test before 
starting to answer the questions or working 
the problems. 

3. Read the examples very carefully so that 
you may note what is wanted or required. 

4. Test 1, the reading of architectural draw- 
ings and plans, consists of four parts, 28 
items. Be sure to letter your answer in part I, 
fill in the necessary word or words in part II, 
write in the scaled off measurement for part 
III, and write on the blank lines the necessary 
word or figure for part IV. Each correct an- 
swer will score one point. Time 10 minutes. 

5. Test 2, on trade calculations consists of 
18 items. All figuring may be done on the 
margin or on the back of each page. Refer to 
the proper numbered figure in. working out 
the problems. The score for this test is the 
number correct. Time 20 minutes. 

6. Test 3 is a procedure arrangement test. 
You are required to number, in the parenthe- 
ses, the proper sequence of operations in 
doing a certain task. Each correct order scores 
the amount of points shown. Total 37 points. 
Time 8 minutes. 

7. Test 4 consists of two parts. Part I on 
lighting switches, and part II on circuit plot- 
ting. For part I show the positions of the 
switches as called for. Each correct switch 
position scores one point. Total 22 points. For 
part IT finish as much of the diagram as you 
know, for each portion finished scores one 
point as shown. Total 50 points. Time 20 
minutes. 

8. Test 5 consists of 25 statements where 
you have to make one choice out of four for 
the correct answer. There is only one correct 
answer in each of these statements. The num- 
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ber correct is the score for this test. Time 
10 minutes. 

9. Test 6 consists of 25 incomplete state- 
ments, 45 items. You are to fill in the word 
or words that will complete the statement. 
The number correct is the score for this test. 
Time 7 minutes. 

10. Test 7 consists of 75 true-false state- 
ments. Do not guess at the answers. The score 
for this test is the number correct minus the 
number wrong. It is to your advantage not to 
answer a question rather than to guess at the 
answer. Time 15 minutes. 

11. Use pencil if possible. Ink also may be 
used. 

12. The total score for the examination is 
300 points. To obtain your mark in per cent 
divide the score obtained by three. 

13. Fill in your name and class on the 
heading sheet and begin work at the signal. 


Test 1 

Part I: Symbols — Electrical and Architec- 
tural. 

Directions: The symbols in the floor plan 
shown in Figure 1, are indicated by capital 
letters in parentheses. To the left of the state- 
ment in the parentheses write the letter which 
indicates the symbol the statement describes. 
Example: 


(A) 30. Ceiling outlet. 
Part I 

he . Wall bracket 

( . Wall clock outlet 


1 
2 
3. Three-way switch outlet 
~ 4. Branch circuit — floor 
5. Duplex convenience outlet 
6. Brick wall 
7. Double hung window 


) 8. Single door — swinging in 
) ~9. Concrete wall 

) 10. Stairway. 

Part II; For the following items write in 
the parentheses what the lettered item indi- 
cates, Use no more than three words. 


( 
( 


Example: 

31. Item F indicates © (Single pole switch) 
£3}. Fegne: Ye eo on oo cai aes ) 
42; em TF Qeliegiag ho. saa veces ) 
33; ‘Feemn 2): Samet oH. 6S Sawin bags ) 
14. Jem. .Mi mdicates °C. 3. vo sive cies ) 
15. Item L indicates: =. (oc 6 0... vi cease ) 
1G: tema: Renters sa ) 
17. Item Hi indicates (0. 6. svek esis ) 
18. Item E indicates  (.......,..00006- ) 
19. Tteny B indicates © (€. 2605635008005 ) 


Part III: For the following items determine 
the distance indicated by the dimension lines 
of the letter in the circle. Use a rule to scale 
the drawing. Refer to the scale on the plan. 
20. The distance indicated by 


the dimension lines of U is (......... ) 
21. The distance indicated by 

the dimension lines of W is (......... ) 
22. The distance indicated by 

the dimension lines of V is (......... ) 


Part IV: For the following fill in the miss- 
ing words or figures to complete the sentence. 
23. Item X indicates that the door is 3 ft. 6 in. 


EE a and each is ...... DR Sas ss 
Test 2. Trade Calculations © 


Directions: Place the answer to each prob- 
lem in the parentheses after the problem. Do 


W 


any figuring you wish on the margin of the 
page or on the back of the page. 
1. What is the distance from 
A to B in Figure 2? Use 
the 3-4-5 rule. ( ) in. 
Cc 


A 
D ge a ? B 


Sects We BS ru 


L110 —wl le— 8 











Fig. 2 


2. Find. the distance from C to 
- D in Figure 2. Work out the 

answer to two decimal places. ( ) in. 
3. Find conduit needed for 

saddle D-C-A-B. ( ) in, 
4. What-is the circumference 

of the circle in Figure 3 if 


the diameter is 5 in.? ( ) in. 











| } B 
F 40 
Fig. 3 
5. What is the circumference 
of the circle in Figure 3 if 
the radius is 5 in.? 
6. What would be the distance 





() in. 








‘a 


fo 


10"X16"-JI LT. 


(zy 





pial 
) 


7, 










Ps. 








« Be 


S008 
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10. What is the distance XZ of 


11. Using 2-in. conduit how 
much conduit would be 
needed for the full elbow 
C-X-Z-D? Use the short 
trade method to obtain the 
answer. All measurements to 
be calculated to the center 


of the conduit. - () in. 





( ) ft. 


é 

ze 
fee 
Pestee 


( ) ft. 


aot 
F 
§ & 


2 
5 
: 
as 
sé 


z 


: 
g 


: 
al 
~ 
: 
5 


OOO 


16. Reading for month of 


( ) Kw. hr. 


( ) Kw. hr. 


December : 


17. Reading for month of 


18. At 5 cents per kilowatt hour 
what would the bill be for 
the month of December? o6.) 


~ Test 3. Procedure — Arrangement 

Directions: Below are several steps of an 
operation each of which is not in its proper 
sequence. You are to arrange the numbers of 
the listed steps into their proper sequence at 
the left of this item. 

Example: To bend a box offset in ¥-in. 
conduit. 

(3) 1. Apply pressure so that the conduit is 

_ _ bent slightly. 

(1) 2. Push conduit into hickey head until 

point where bend was made is now at 
. the forward end of the hickey head. 

(2) 3. Place conduit in hickey head so that 
the thread extends clear. 

(4) 4. Roll the conduit a full 180 deg. in the 
hickey and bend again to match the 
first bend. 

( ) 5.Check for correct height and align- 
ment of bend. 


I. To bend an 8-in. elbow in \4-in. conduit. 
See Figure 5. 


! 
oom $ 
Fig. 5 








( ) 1. Place hickey at mark B and bend up 
elbow about 30 degrees from the floor. 
Check to see that the elbow is close 

to 8 in. 

( ) 2. Obtain new bite about % in. from 
mark toward mark A and close the 
bend. Check for correct size elbow. 

( ) 3. Mark off 8 in. on the pipe. Call this 


mark A. 
() 4. Mark back 5 in. from mark A. Call. 


this mark B. 
IT, If the elbow in item I measures less than 
& in. 
() 1. Place hickey close to mark A and 
bend to a full elbow. See Figure 6. 


i 


Fig. 6 Fig. 7 








. Open the elbow slightly. 
. Check for correct size elbow. 
I. Ij the elbow in item I measures more 


~~ 
ie ae ~F= 
- mo * Wh 


in. 

. Place hickey at mark B and bend to a 
full elbow. See Figure 7. 

eck for correct size elbow. 

elbow slightly. 

a saddle in Y2-in. conduit. 

at A marks about 30 deg. from 

straight conduit as shown in Fig- 

8. 


= 


? 


a ane AD 
Ke 
qe 
c 3 
a : 








Fig. 8 





( ) 2. Mark the conduit at each end of the 
obstruction as shown at A in Figure 8. 

( ) 3. Mark the conduit at B as shown. 

( ) 4. Bend at B marks so that conduit is in 
line with base line as shown in Fig- 
ure 9, 


Lo 


Fig. 9 











V. To gauge conductors with a B & § 
American wire gauge. 
( ) 1. Read the number on the side of the 
gauge opposite the slot into which the 
wire fits. See Figure 10. 
( ) 2. The number read is the size of the 
conductor. 





( ) 3. Skin insulation from the conductor to 
be gauged. 

( ) 4. Hold the gauge in the left hand with 
the wire size markings showing. 

( ) 5. Hold the conductor in the right hand 
and try the skinned end of the con- 
ductor in various slots of the gauge 
until the wire fits snugly in one of 
the slots. 


VI. To ‘gauge conductors with a micrometer. 

( ) 1. Read the size of the wire in thou- 

sandths of an inch by referring to the 

sleeve and thimble markings. (See 
Figure 11.) 

( ) 2. Hold the micrometer firmly in the 

right hand with the third finger hold- 

ing the frame, the middle finger on 


THIMBLE 


2X 
N ORS 
ae 








Fig. 11. Micrometer test 


top of the frame near the sleeve and 
the thumb and index finger operating 
the thimble. 

( ) 3. Remove insulation from end of con- 
ductor to be gauged. 

( ) 4. Hold skinned end of conductor be- 
tween anvil and spindle of micrometer. 

( ) 5. Close the spindle until wire passes 
snugly through opening between anvil 
and spindle. 





SS a ae omen 


1 
5 


SS eee 


eres 
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VII. To test for a blown fuse at a solid 
neutral cutout. (See Figure 12.) 


LIne 
£0Aap Lames LAMPS LAMPS 
Fi DARK L/GHT 3! 4GHrT 


Fig. 12. Fuse test 


VIII. To test for a blown fuse at a cutout 
where both lines are fused. See Figure 13. 


i > Lanes LAMPS » - 
’ 2! 24RK 3 | 24GHT a! £/GHT 
43 


Fig. 13. Fuse test 


1X. To splice wires and solder splices. 
. Splice wires. 

. Skin wires to be spliced. 

. Apply solder. 

. Apply heat. 

. Apply friction tape. 

. Apply rubber tape. 

. Apply flux. 


PBL 
ee 
SIAM Ww DH 


Test 4. Lighting Switches and 
Circuit Plotting 

Part I. Show the on and off positions of the 
following switches: Place the sketches under 
the words on and of or Position 1 and Posi- 
tion 2, etc. Each correct position scores one 
(1) point. 
Surface snap switches 

1. Single pole. 


C)on 


2. Double pole. 


(-) on 


Flush type switches 























3. Single pole. 
ON OFF 
4. Double pole. : 
ON OFF 

















Show the two positions of the following 
switches: 


Surface snap switches 


6. Four way. 


(Pos. | youn 


7. Two circuit electrolier-sequence 1-2-1 and 
2-off. 


Flush type switches 
































8. Three way. 

Pos. \ POS. 2 
9. Four way. : 

Pos. | POSs.2 




















10. Four way. Show how switch is crossed 
internally, and position of blades for posi- 
tion 1 and position 2. 


POS. | 








Pos.2 


Part II. Show the circuit diagrams for the 
following plans. Complete the diagram shown 
below each of the plans. Each diagram will 
be scored as follows: 

One point for each item; proper color desig- 
nation of wires, connections at cutout, con- 
nections to sockets, connections to switches, 


completed circuit. 
pass ——oO 
6 
Qs 
S 























| DIAGRAM 


& 
x 4 


BN C 


Pa DIAGRAM 


aq @ 
Ds —O.O 











weep 








el 








Ove 








3 DIAGRAM, 
Gai QQ 











Both lights a ae by switch 


a S +80) 


4 DIAGRAM, 


Oo +. G, 


Pull chain outlet — no switch control 
bs) DIAGRAM 
é 4 6 8 
Pull chain outlet — no switch oe 


lun Pa Go ee 


© DIAGRAM 






































— | 3 5 8 9 x4 
OD, S am 





Ss O-O—Ss 


DIAGRAM 


a] 7D % 


Both oe controlled by either switch 


PC) —09 
g 3 3 


DIAGRAM 


oo! @ a} QZ J iP 
: 4 8 \0 L 


Pull chain outlet — no switch control 


oe. S 5 cS, 


pingRam | 
81O ati 
oo Hike 











a 














Ae, 











| 
2 = 


[}eeay S . 


JO DAGRAMm 























200 es 
bee io < ie 
Wart a4 s 8 se! 





Sequence of switch, 1-2-1 and 2-off 


Test 5. Multiple Choice 
Directions: Select the proper word or words 
which make the statement most correct. Place 
the number of the word or words selected in 
the parentheses to the left of each statement. 
(2) Example: Wood screws are used to secure 
(1) metal, (2) wood, (3) concrete, 
(4) tile. 


( ) 1. Machine screws are used to secure 
devices to (1) slate, (2) marble, 
(3) metal, (4) wood. 

( ) 2. Lead expansion anchors are used in 

- (1) plaster, (2) wood, (3) concrete, 
(4) hollow tile. 

Cy oh Toggle bolts are used to secure de- 
vices to (1) concrete, (2) tile, 
(3) hollow partitions, (4) slate. 

() 4. Fiber anchors (rawl plugs) are used 
in (1) wood, (2) metal, (3) hollow 
partitions, (4) brick walls. 

35°38 A Lakin hickey is used for (1) bend- 
ing conduit, (2) bending molding, 
pote fastening fixtures, (4) holding 


() 6. A snake is used for (1) tying pipe, 
(2) hoisting pipe, (3) pulling in 
wires, (4) clearing obstructions. 

() 7. An Erickson coupling is used to 
(1) a. two pieces of : 
pipe, (2) couple two of pipe 
that are not threaded, (3) couple two 
acsecig Hg oles. fr gris mapa 
cannot be turned, (4) couple two 





d 


— 
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() 


() 


© 


() 
() 


() 
() 
() 


() 


() 
() 


¢) 


() 


QO 
() 
() 
() 


() 


8. 
9. 
10. 
ag 


12. 


13. 
14. 
15. 


16. 


17. 
18. 
19. 


20. 


21. 
22. 


23. Mi 


25. 


outlets, (2) as pull only, 
(3) as splice boxes iy, (4) for 
neatness and 
Stranded conductors are used be- 
cause (1) they are cheaper in cost, 
(2) they are flexible, (3) they carry 
more current, (4) we cannot get 
Wood screws are driven with a 
(1) brace>(2) hammer, (3) screw 
driver, (4) mallet. 
Holes for expansion anchors are 
drilled with (1) cold chisel, (2) star 
drill, (3) twist drill, (4) hand drill. 
Holes for toggle bolts are drilled with 
(1) electric drill, (2) .screw driver, 
(3) star drill, (4) hand drill. 
The American Standard Wire Gauge 
is used to gauge or measure (1) steel 
wire, (2) sheet steel, (3) copper wire, 
solid, (4) copper wire, s 
Splices are soldered to (1) hold wires 
together, (2) make them mechani- 
cally secure, (3) make them elec- 
trically secure, (4) prevent arcing. 
The fuel used for the alcohol blow 
vorch is (1) wood alcohol, (2) de- 
natured alcohol, (3) kerosene, 
(4) gasoline. 
Diagonal pliers are used to (1) splice 
wires, (2) trim wires, (3) cut large 
size conductors, (4) cut flexible cords. 
To test for blown fuses the electri- 
cian uses (1) battery test set, 
(2) lamp test set, (3) magneto test 
set, (4) megger. 
The most common rule used by the 
electrician is the (1) 12-in. ruler, 
3 yardstick, 3) 6-ft. zigzag rule, 
4) 2-ft. folding rule. 
Conduit can be obtained in (1) 20-ft. 
lengths, (2) 10-ft. lengths, (3) 5-ft. 
as (4) any length. 
(1) single lengths, (2) 5 lengths to a 
2 toa 
bundle, (3) 10 lengths to a bundle, 
(4) any number of lengths to a 
bundle. 


Metal molding comes in (1) 10-ft. 

lengths, (2) 8-ft. 4-in. lengths, (3) 8- 

ft. 3-in. lengths, (4) any length. 

come ire Pad (1) = Big 

lengths, (2) 8-ft . 3-in 

le 10-ft. lengths, (4) any + a 
etal molding comes in 

(1) 100 feet, ?) 50 feet, (3) soe 

amount, (4) 125 feet. 


‘ Wiremold comes in 


packages of 
(1) 100 feet, (2) 50 feet, (3) 125 
feet, (4) any amount. 
A detailed plan is drawn to a scale 
of 3% inch equals 1 foot. Dimension 
lines on the plan measuring 10% 
inches would represent an actual 
measurement of (1) 126 inches, 
(2) 14 feet, (3) 63 inches, (4) 42 
eet. 


Test 6. Completion 


Meaty The following statements are 


. Read each sentence carefully and 


ae Ge teal or ocedh teat ‘will: complete 
_ the statement. 


Example: 
rubber and a 


R wire is insulated with 
outer covering. 


1, 
2. 
3. 
4. 


. The micrometer measures the 


. Conduit is cut with the 


; Wire mold is cut with the 


Fiber anchors are sometimes called 


Hef agi am is sometimes used for 
A 90-deg. bend in conduit is called a 
conduit ....... 

The color of the grounded neutral con- 
ductor of a circuit must be ...... or 


eee ee tee eewe 


. Switches placed in a grounded type circuit 


must break only the 


. The most common colors used on wires 


for circult WOrk SIG Uso... Ss... 


. Wood screws are ordered according to 


. Kawl plugs are ordered according to ...... 
. Lead expansion anchors are ordered by 


. The electric meter registers electricity in 


BEDI hours. 


. The wire gauge measures copper wire ac- 


cording Ws dois a0 a0 


ME Ns Si is ok 5 6 ee aos Sha ve 


. Conduit is bent with the ....... 
. A pipe sleeve is used to aid in 


eseeee 


conduit. 


eereee 


reamed with the pipe 


eee nee 


. Metal molding ond be cut with a metal 


RONNIE BN 5a OR croc oo 


eee eee wee eee 


y < * SF is used to remove rough edges 
of metal molding and wire mold. 


. Metal molding miter box is used to aid in 


eitekns in metal molding. 


cutting 
. Oil is applied to the dies when threading 
th 


conduit to 


em. 
Se. :  pooyy is used to cut small size cop- 


per conductors. 
yt gears is used to cut large size cop- 
per conductors. 


Test 7. Alternate-Response or 
True False 


Directions: The statements listed in this 
test are either true or false. If a statement is 
true, place a T in the parentheses before the 
statement. If you think the statement is false, 
place an F in the parentheses. 


(7) 
() 


() 
() 


() 


() 


Example: Copper is a good conductor of 
electricity 

 § Electrical, work done in New York 
City must conform to the rules and 
regulations of the National Board of 
Fire Underwriters. 

2. For temporary work splices need not 
be soldered. 

3. Wires must be placed under binding 
screws in the direction that the 
‘screws turn to tighten. 

4. A master electrician is a qualified 
person who can engage in installing, 
altering, and repairing electrical wir- 
ing or appliances for light, heat, or 
power. 

5. A certificate of inspection may be 
either a temporary or final certificate 
issued to certify that an installation 
has been inspe¢ted and approved by 
the inspection department. 


() 
() 
() 


() 


() 


() 
() 
() 
() 


() 


() 


() 
() 


() 


() 


() 


() 
() 
() 
() 


() 


() 
() 
() 


() 
() 


() 
() 
() 


() 
() 


() 


6. 
7. 
8. 


The smallest size wire permitted for 
general work is No. 18 wire. 

The black wire is the identified wire 
of the circuit. 

The identified wire is always con- 
nected to the screw shell of all lamp 
holders. 


9. A circuit containing a grounded neutral 


10. 


11. 
12. 
13. 
14. 


16. 


17. 
18. 


19, 


20. 


21. 


22. 
23. 
24. 
25. 


26. 


27. 
28. 
29. 


30. 
3}; 


32. 
33. 
34. 


35. 
36. 


37. 


wire must be protected by a fuse in 
each circuit wire. 

When using plug fuse cutouts the 
line connects to the screw shell ter- 
minal of the cutout. 

Cartridge fuses may be used in cir- 
cuits up to 30 amperes only. 

Link fuses are permitted in circuits 
for small dwelling work. 

Series lighting may be used in resi- 
dential work. 

Multiple series lighting is used most- 
ly for cars, car barns, tunnel lighting, 
and passenger and freight stations 
operated in connection with electric 
railways. 


. A round opening in the cap of a plug 


fuse denotes that the fuse is of over 
15-ampere capacity. 

A hexagonal opening in the cap of a 
plug fuse denotes that the fuse is of 
15-ampere or less capacity. 

Plug fuses may be used for circuits 
of over 30-ampere capacity. 

A green label on a cartridge fuse.in- 
dicates that the fuse is of over 15- 
ampere capacity. 

A blue label on a cartridge fuse indi- 
cates that the fuse is of 15-ampere 
or less capacity. 

A green label on a knife blade fuse 
indicates that the fuse is for 250-volt 
circuits. 

A red label on a knife blade fuse 
indicates that the fuse is for 600-volt 
circuits. 

In testing with a lamp test set, lamps 
of different wattage give best results. 
In a two-lamp test set the lamps are 
connected in parallel. 

Blown fuses are caused by open cir- 
cuits. 

A circuit may be tested for shorts 
by inserting a lamp in place of the 
blown fuse. 

A plumb bob and a mason’s chalk 
line may be used to mark off center 
lines on a wall for vertical work. 

A medium base socket or lamp base 
measures 1% in. in diameter. 

A mogul base socket or lamp base 
measures 134 in. in diameter. 

A single-pole switch is installed in the 
identified wire of a circuit. 

Low potential means 600 volts or less. 
High potential means 600 to 10,000 
volts. 

Extra high potential means over 
10,000 volts. 

Three-way switches break one line of 
the circuit. 

An underwriter’s knot is used to take 
away the strain from binding screws 
of pendant lamp holders and of plugs. 
An. overhand knot is used in the cap 
of a pendant socket. 

To find the length of one turn of 
wire in a coil of wire multiply the 
diameter of the turn by x (pi). 

To find the amount of wire in a coil 
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() 


() 


() 
() 


() 
() 


() 
() 
() 


() 
() 


~~ 
— 


() 
() 
() 


38. Ti 


39. 
40. 
41. 
42. 


43. 


of wire multiply the diameter of the 
coil by x (pi). 

© find the area of a conductor in 
circular miles find the diameter in 
thousandths of an inch and square 
the diameter, 

If the resistance of a circuit is: in- 
creased, the current increases, 

The current in a circuit increases if 
the voltage is increased. 

Wires of different Systems shall be 
installed in different conduits, 
Wires may be drawn into conduit in 
a building in the course of construc- 
tion whenever necessary. 

Where alternating current is em- 
Ployed, all conductors of a circuit 
shall be placed within one conduit. 
Four No, 14 Type R wires may be 
drawn into ¥%-in. conduit. 


. Seven No. 14 Type R wires may be 


drawn into a %4-in. conduit. 


- For general work conduit less than 


¥4-in. trade size may be used. 


- Wires larger than No. 6 when used 


in conduit installations must be 


stranded. 


- Splices may be installed within a run 


of conduit. 


- A run of conduit between outlet and 


52. 


53. 


54. 


55. 
56. 


57, 


58. 


59, 


61. 


62. 
63. Th 


65. The 
66. 


. Four No. 14 wires Type 


outlet, or between fitting and fitting 


lent of five quarter bends, 


. Conduit runs need not be grounded. 
- No. 14 wire, Type R, can safely carry 


30 amperes. 

No. 6 wire, Type R (single conduc- 
tor in free air) can safely carry 65 
amperes. 


A branch circuit is that portion of a ~ 


wiring system extending beyond the 
final overcurrent device protecting 
the circuit. 

A water level is used for leveling 
work such as Panel boxes, switch- 
boards, etc. 

A spirit level can be used to level 
and plumb work. 

In pulley calculations if the diameter 
of the driven pulley is increased its 
speed increases. 

If the speed of the driving pulley is 
increased the speed of the driven pul- 
ley is increased. 

If the diameter of the driving pulley 
is increased the speed of the driven 
pulley is decreased. 

Four No. 14 wires Type R are per- 
mitted in No, 333 metal molding. 
R are per- 
mitted in No. 500 wire mold. 

The fluorescent lamp operates on-the 
principle of a current of electricity 
heating a filament to incandescence. 
The fluorescent iamp can operate di- 
rectly from the house current supply. 
é fluorescent lamp needs i 
Starting equipment to cause it to 
operate. 


() 68. 
() 69. 


Mazda F lamp 


The fluorescent lamp is known as the 
The fluorescent lamp can be operated 


on alternating current only, 

() 70. The operation of fluorescent lamps 
under certain conditions may cause a 
buzzing sound in near-by radios. 


() 71. Neon tubes 
voltage. 

( ) 72. Neon tubes use 
duced pressure. 

() 73. 


are operated on low 


Special gases at re- 


Neon signs need a special high-volt- 


age transformer for Proper operation. 


() 7. 


wire. 


High-tension conductors used for 
neon sign work are the 


Same as 


( ) 75. Connections to neon tube electrodes 
are made with connection blocks. 
KEY TO TESTS 
Test 1 
1. (G) 16. Sliding door 
2. (J) 17. Single convenience 
3. (C) outlet 
4. (I) 18. Branch circuit — 
5. (D) t ceiling 
6. (P) 19. Panel box 
7. (K) 20. 12 ft. 6 in. 
8. (S) 21. 9 ft. 3 in. 
9. (N) 22. 27 ft. 0 in. 
10.. (Q) 23. wide, 
11. Riser : igh, 
12. Break in drawing thick, 
13. Single sash 24. lights, 
14. Double door 10 in. 
15. Frame wall 16 in. 
Test 2 
1. 10 in, 10, 15 in. 
2. 11.66 in. 11. 57.6 in, 
3. 33.66 in. 12. 180 ft. 
4. 15.7 in. 13. 450 ft. ; 
5. 31.41 in, 14. 67 ft. 6 in. 
6. 7.85 in. 15. 6977 
7. 56. in. 16. 7162 
8. 10 in. 17, 9999 
9. 30-in. 18. $9.25 
Test 3 
I. 1. (3) VI. 1. (3) 
2. (4) 2. (2) 
3. (1) 3. (4) 
4. (2) 4: (5) 
Il. 1, (2) 5. (1) 
2. (1) VII. 1. (2) 
- 3.43) 2. (1) 
TIT. 1. (3) VIII. 1. (3) (3) 
2. (1) 2. (2) or (2) 
3. (2) 3. (1) (4) 
IV> 1. (2) 4. (4) (1) 
2. (1) IX. 1. (2) 
3. (3) 2. (1) 
4. (4) 3. (4) 
V. 1. (3) 4. (7) 
2. (4) 5. (3) 
3. (5) 6. (6) 
4. (1) 7..(5) 
Bet + 
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Test 4 — Part 2 
to 6, wire color — white 
3, wire color — black 
5, wire color — red or black 
3, wire color — white 
5, wire color — red or black 
6, wire color — black 


wire color — black 
wire color — red or black 
» wire color — white 
wire 
wire 





- Connect 


> m & 


SSSSsssss 


- Connect 


~ Connect 
- Connect 
- Connect 


. Connect . wire color — white 
; wire color —red or black 
to 7, wire color — black 


9, wire color — any other 
r 

8, wire color — any other 
color 

- Il to 13, wire color — any other 
color 

10 to 14, wire color — any other 
color 


- Connect 1 to 6&8, wire color — white 
7 to 9 & 10, wire color — red or black 


Zto 3, wire color — black 
5 to 11, - wire color — any other 
color 
4 to 12, wire color — any other 
*. color 


- Connect 1 to 3, 5 & 7, wire color — white 
2 to 9, 14 & 8, wire color — black 
10to13,_ - wire 

other color 
4 to 11, 12 & 6, wire color — red 

. Connect 4 to 11, wire color — black 
2 to 10, wire color — white 
1 to 9, wire color — red 
3 to 8, wire color — any other color 


7—No connection * 


Connect 2 to 3, wire color — black 
_ 5 to 6, wire color — red or black 
4 to 8, wire color — red or black 
1 to 7, wire color —- white 
Test 5 . 
- 3). 3.43) 5, DD, 3) =. 9: (2 
- (3) 4. @) 10. & 


6. (3) 8. (4) 
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M. (2) “4. @) 17. (2) « 20. (3) 23. (1) 


12. (3) 15. (2) 18. (3) 21. ng 24: (1) 
13.03) 16. (2) 19. (2) 22. (3)-—s-25. (2) 
‘Test 6 i 
1. rawl plugs ~ 43, diameter, thou- 
2. snake sandths of an inch 
3. elbow : 14. hickey 
4. white, natural gray 15. bending 
5. live wire or hot leg 16. hack saw, reamer 
6. oe ie ks cutter, —_ saw 
» 2 length, head, . bending too 
material : 19. bending tool 
8. size, length, head, 20: hack saw 
material — 21. file 
9. size 22. miters 
10. size 23. cool 
11. kilowatt 24. plier 
12. size : 25. hack saw 
Test 7. Authority for code answers, New York City 
Electrical Code 
1, F 16. T 31. F .. 4. F 61. F 
2. F 17. F 32. F 47. T. 62. F 
3.T 18. T 33. T 48. F 63. T 
4.T 19. T 34. T 49. F 64. T 
Le 20. T 35. F 50. F 65. T 
6. F 21. T 36. T 51. F 66. T 
7. ¥F 22. F 37. F $2, T 67. T 
8. T 23eF = SB: FT 53. T 68. T 
9. F 24. F 39. F 54. F 69. F 
10. F 25. T 40. T 55. T 70. T 
11. F 26. T 41. T 56. F 71. F 
12. F 27. F 42. F ie 72. T 
13. F 28, T 43. T 58. F ro SMe 
14. T 29.F  44.T 59. T 74. F 
is. F 30. T 45. T 60. F 75. F 


DIAGNOSTIC AND PROGNOSTIC 
“TESTS FOR PRINT-SHOP CLASS 
ISADORE M. FENN 
Chicago Vocational School 

Chicago, Ill. 


Possible 
Part Title Score ~ Score 
1. True and False ; ~ | ORAM 
2. ion el ee 
3. Matching (Terms and 
Definition) 7 seisexs 
4 cas (Proofreader’s 
: fa Peake 
5. Recognition (Parts of a 
OES San aks 
6. Recognition (Tools) tare Se 
T EECA ER 
Rank 
Fill in all the blanks. Write plainly. Then 
read the directions below. - 
PO 5 Sais 632 Birthday. ..<..... Age 
oo racer — ge oe ee 
Instructor. .... nitia's ap ee eel Grade. .. 
; In what other grades have you had the 


. When you have one part, go on 
to the next. Do not ask any questions after 
PART 1 — True and False 








() 


C3: 


() 
() 


() 


) 
() 


() 


() 
() 
() 


() 
() 


() 
() 


() 
() 


() 
() 
() 
() 
() 
() 
() 


() 
() 


10. 


11. 
12. 
13. 


14. 
15. 


16. 
17. 


18. 
19. 


20. 
21. 
22. 
23. 
24. 
25. 
26. 


27. 


31, 
32. 


first printer of Europe who made 
printing with movable types of real 
usefulness. : 


. The work of Gutenberg and other 


early Pac is comparable with the 
best today. 


. The first press in America was estab- 


lished in Mexico in 1536. 


. In the, early days the printer would 


buy the type and paper he needed. 


. Forty-two Line Bible gets its name 


from the fact. that each page has 
two columns of 42 lines. 


. A new type designed and cast by 


William Caslon in 1734 became 
known as the Caslon Old Style. 


. Caslon*Old Style became the model 


for the standard book types of today. 


. From the year 1840 a very few 


number of inventions appeared which 
improved type setting and type cast- 


ing. 
The Linotype machine allows for the 
casting of a line of type in solid 
form. 

The Monotype machine casts only 
the particular letter that is wanted. 
Display work and important books 
are never hand set. 

With the use of the Gutenberg press 
a workman could print 300 sheets in 
a working day. 

The two-revolution cylinder press 
feeds and delivers automatically. 
The largest presses built for news- 
paper printing are called rotary 
presses. 

Rotary presses do not use paper di- 
rectly from the roll. 

Rotary presses not only print but 
also cut, fold, and print color work 
at the same run. 

After taking a proof, the type should 
not be washed with cleaning fluid. 
Type sizes are indicated as follows: 
6 point, 8 point, 10 point, 12 point, 
14 point, etc. 

The point is equal to approximately 
one seventy-second of an inch. 
Type is always tied up in the stick 
before placing the job in the galley. 
In order to make dotted lines, leaders 
are used. 

The printer today uses the camera as 
his engraver. 

Wood engraving is one of the new- 
est methods of illustration. 
Half-tone plates are used in printing 
color work. 

Lithography is the art of drawing or 
writing on a stone or metal surface 
so that it may be reproduced by 
printing. ; 
Rotogravure is a process of intaglio 
printing in which a copper cylinder 
is etched and used to make impres- 
sions for printing. 


. Linoleum block print designs may 


only be printed in black and white. 


. Years ago skins of animals were used 
‘as writing material. 
. The first sort of paper was made by 


the Egyptians from the papyrus 
plant. 
Papyrus and parchment were real 


papers. 
Parchment that was made from the 
skin of young calves was in later 


- years called “vellum.” 


‘ees 
suitable material for writing or print- 
ing. 

( ) 34. The Chinese are given the credit for 

making the first real paper in about 

the year A.D. 100. 

Paper first became available for the 

United States in the twentieth cen- 

tury. 

In 1799, Louis Roberts, a French- 

man, conceived the idea of making 

paper on a movable, endless wire 
screen. 

( ) 37. The first practical papermaking ma- 
chine was constructed in 1804. 

( ) 38. The first practical papermaking ma- 
chine reduced the cost of papermak- 
ing considerably. 

( ) 39. There are two chief ways in which 

‘sizing is done in the paper industry, 
by machine and by hand. 

( ) 40. Machine sizing (“engine sizing”) is 
done by mixing rosin with the paper 


() 35. 


() 36. 


pulp. ‘i 

The hand sizing (“tub sizing”) is 
done before the paper is made and 
dried, by dipping it into a sizing bath. 
Paper is dyed for the purpose of 
making the sheet more pleasing to 
the eye, and for decorative purposes. 
Paper is never dyed while in the pulp 
state by adding water soluble colors 
to the pulp. 

Cheap paper is sometimes colored in 
order to hide or cover up the poor 
grade of materials from which the 
paper pulp is made. 

Starch sizing is used chiefly for hand- 
made papers. 

Paper is purchased en the basis of its 
weight per ream of 500 sheets for a 
particular size. 


() 41. 
() 42. 
() 43. 
() 44. 
() 45. 
() 46. 


() 47. 


The finish of the paper used in print- 

ing is very seldom the point chiefly 
considered. 

( ) 48, The texture of paper is determined 
by holding a single piece to the light 
so that the light is back of the sheet. 

( ) 49. A patchy, cloudy appearance indi- 
cates a poor grade of paper. 

( ) 50. Blotting or mimeograph papér_has 
little strength. ~, 

( ) 51. Good paper will not crack or tear 
when it is crumpled and rubbed. 

( ) 52. The cutting of paper stock is not an 
important operation in the printing 
business. 

( ) 53. Waste stock is the paper left over 
after the desired sheets have been 
cut out. 

( ) 54. A great many of the large producers 
of printed matter use the hypote- 
nuse oblong as their method of deter- 
mining page size proportions. 

Right .. minus wrong .. = score .. 

PART 2 — Completion 
Directions: Fill in the blanks with the nec- 
essary words to complete each of the following 
sentences. 


RENE Rae began printing from movable type 
in Mainz, Germany. 
Day PS invented and used the method 


of printing from blocks hundreds of years 
before it was known elsewhere. 

3. The first complete book printed with mov- 
able type at Mainz by Gutenberg and 
SS 


Vellum is the most beautiful and ° 
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4; Th: 1476 introduced the art of 21. Cuts 49. Photogravure ( ) 20. One half the width of an em-body. 
printing into England. 22. Cylinder press 50. Printing plate ( ) 21. A small hand roller used to ink type 

5. Up to 1465 the ...... and the .....+ 23. Em 51. Lithography forms which are to be proofed on a 
were the only type faces in use. 24. En 52. Letterpress proof press. 

6. In the early part of the sixteenth century 25. Display type printing ( ) 22. A printing plate, the lines of which 
a new type in the shape of ...... was cut. 26. Half tone 53. Impression are in relief. A photoengraving pro- 

7. In order to make the correction of a let- 27. PI 54. Justification duced by etching a plate that is pho- 
ter in a line, the»complete line has to be 28. Pica 55. Distribution tographed through a fine ruled glass 
recast in the ...... machine. 29. Point system 56. Electrotype screen. 

8. In the ...... machine corrections can be 30. Proof 57. Engraving ( ) 23. That portion of a type character 
made by substituting single types. 31. Proof marks 58. Form which rises above the body, such as: 

9. The early printing press was built like a 32. Slugs 59. Etching b, d, f, h, k, 1, and t. 
i thie cheese press. 33. Proof press 60. Font ( ) 24. A metal receptacle with three sides, 

10. The first press used by ...... was said 34, Quads 61. Cover board one of which is adjustable, within 
to be of this type. 35. Spaces 62. Cloth bookbinders which type is set. 

§ Rae : * Rein was one of the first to perfect 36. Serif 63. Make-up ( ) 25. Type matter or part of a form which 
presses which printed on both sides of the 37. Reglet 64. Buekram has been mixed up or confused 
paper in one operation. 38. Type matter 65. Bookbinding case ( ) 26. The printer’s system of measuring, 

1 aia presses are used for most of the 39. Caption 66. Section approximately one seventy second of 
bookwork printing and fine color work. 40. Body type 67. Manuscript of an inch, or more exactly .0138 of 

13. Modern presses are eae into three 41. Copy 68. Deckel an inch. 
classes: 1. 2.0% p Na fat 9 42. Characters 69. Deckel edge ( ) 27. Type which bears more evidence of 

14. The most common type press is res st niabsie 43. Hieratic 70. Papermaking mold design in its construction and 1s used 

1S. The. 2. press is used for jobs which 44, Centered 71. Parchment for open display work. 
are printed in small quantities, such as 45. Descender 72. Papyrus ( ) 28. Marks or symbols used to indicate 
announcements, handbills, cards, pro- 46. Dirty proof 73. Paper pulp corrections to be made in a proof. 
grams, and letter heads. 47. Relief printing 74. Ream ( ) 29. Equal to 12 points or approximately 

16, ‘The: ... 4% press can be found in ae 48. Rotogravure 75. Watermark one re an inch. The unit of 
small printing shops and in shops produc- : measure of the point system. 
ing general printing. Example: (14) 1. The measuring rule used ( ) 30. The impression of a type form on a 

17. The common type of cylinder press used >y the printer. sheet of paper, taken for the pur- 
in the United States is called a ...... () 1. Apart of the face of a letter that ex- pose of inspecting and correcting the 
press. tends beyond the body of the type. job before it is printed. 

Boe, presses are the largest, fastest, and ( ) 2. Wood or metal blocks less than type- ( ) 31. Strips of type metal below type 
most astounding presses built today. high, used for placing around type height, five or more points in thick- 

19. The printer’s system of measurement is forms for locking in chases. ness, used for spacing and filling in 
known as the ...... system. () 3. Type used for job composition which blank space forms. 

20. Type metal is made up of 80 per cent involves display. ( ) 32. A -ess consisting of a cylinder upon 
ge 7p and the rest copper, tin, and ( ) 4. A unit of the point system or print- waich the sheet of paper rotates, and 
antimony. er’s measure equal to six point or a flat bed upon which printing form 

21. Copper, tin, and antimony are used in the one twelfth of an inch. is held. This bed moves backward 
alloy to ...... the type metal. ( ) 5. The trade name given to a container and forward upon a track. 

22. The case we use in printing is known as into which broken or battered type ( ) 33. The heading of a chapter or of a 
BP case. characters are thrown. page. 

23. In setting type by hand it is proper to ( ) 6. Type characters cast in multiples of ( ) 34. The fine cross strokes put as a finish 
Me Os .205 stick. em sizes used for printing dotted at the top or bottom of the letter. 

24. Type is set in the stick from ...... to lines. ( ) 35. Typé bodies which are subdivisions 
AEROS () 7. A general layout for a booklet or of the em quad, used for spacing 

25. The stick is built so that one side can be folder. between words and for justification 
ears to accommodate the length of the ( ) 8. A flat metal tray used as a receptacle of lines. These type bodies are less 
line desired by the compositor. for type forms during composing, than type-high. 

26. Spacing lines of type so that each line while being tied up, and before dis- ( ) 36. That part of a type character which 
will be snug in the stick, and all lines will tribution. projects below the line of the print- 
be set exactly the same width is called ( ) 9. Thin strips of type metal less than ing face, that is, g, j, p, s, and y. 
epee type-high, used for spacing between ( ) 37. Plain, light faced letters used for 

27. Machine bookbinding was started and de- ; lines. body composition. Not designed for 
veloped in ....... ( ) 10. Two or more type. characters co- ornament. 

26. Te: 608 process is the most commonly joined and cast on one ( ) 38. Type bodies, less than type-high, 
used for making printing plates. ( ) 11. Type sloped io give emphasis or to used for separating words in lines at 
Right .... minus wrong’. ... = score. introduce pleasing contrasts in the the ends of paragraphs and for in- 

letter forms. dentions. 
PART 3 — Matching ae bad * 2 cha used in removing type while () 39. be vaio or printed material 
(Terms and Definitions) making corrections in a jo w is to composed. 

Directions: This test consists of 75 defini- () 13. Nickel-covered printing plates mount- ( ) 40. Composition in straight paragraph 
tions. There also is a table of numbered words ( ) 14 a Peover oe angen gi the () 41 When the margins on each side of 
to which these definitions apply. Write the ; printer. ens ; line of type one equal, the psotinde 
erage of the ia before the definitions to ( ) 15. A table with a stone or steel surface tion is said to be centered. 

Wee RT, Se upon which type is placed. ( ) 42. A graphical symbol used in the re- 

1. Tweezers 11. Hell box () 16. A wooden tray divided into com- cording of language. 

2, Kerned letter 12. Leaders partments, called “boxes,” of vary- f ) 43. A style of ancient Egyptian writing. 
3. Imposing stone 13. Ligatures ing sizes, into which different letters ) 44. Narrow strips of wood, the thickness 
4. Furniture 14. Line gauge of type are placed. of a pica or nonpareil, less than type- 
5. Galley 15. Nickeltypes () 17.-A case iron or steel frame, within , used for locking of forms and 
6. Job type 16. Ascender which type forms are enclosed and as as substitutes for slugs in composi- 
7. Italics 17. Brayer locked up for the press. 

8. Leads _ 18. Job case () 18. An engraved block or plate used for ( ) goer ye 

9. Nonpareil 19. Chase roducing illustrations. sous aking an ma’ proofed « 

10. Dummy 20. Composing stick t} The square ef the type body. echase 
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() 46. All 4 
rained suet ot is done from the ° 
(4 etchings. ” type, half tones () 4 Af 
7A - » Or rame wi r 
plate which i th 
Read ae wae sak ie celine semester heed 
or or etched, which aad ie Sead, oe 
which printi electrotyped , the pulp i by hand : 67 
¢ ) 46 ee eee te , from ( ) sheet. is drained to , om N 
Ueing picteon aathots 1S. -K wes of form a aed. ames of Parts 
() giao ates fo pentng rags, wood Page postmen b ee eer h oe ees 
cyli , printing don a manufacture Bye paper us Li rom 2 Baveeeeeeeeserceseees 
() sine on 8 fy pr Right. minus wrong —— Boe eeeeeeeeeceteseeees 
other of words on | us wrong .. = tee eeseeeeeeeeeieeceee 
aher material directly from p= or PART 4 — Matcl iepoueiay oh. 2S eeaeteeecs 
( ) 51. Printed i from printing type and (Proofreaders ing 6, seneseneeeee eee Bes 
Printed impress. produced frum Directions: This ’ Marks) Te eeeeeseeseeeeieseees 
() 5 stone or metal plate sai lithographic col _— 1 alareap consists of t pea 
2. A process of plate. c oe Veu'an in front of th wo col- Righ i at Seno is eee 
« plete of producing : left-hand to match th e left-hand Diane Cah ae 
in which a print from marks i column with e meanings i PAR wrong .. = gy 
below the the lines in the ri with th in ; T6—R score . 
( ) 53. A surface are cut number righ-hand col © proofreade ? Directi ecognition y 
. A process of producing umn in of the meaning olumn by placing the the ctions: Write th (Tools) 
plate by the a a a printi ich front of th in the left-han e space below the he name of the tool i 
() 54 — pote of an acid ae right column. Do oe proofreader mark - col- a picture, De net Pov ” 
: : gues: in : 
of Prevage of one si () 1. Take re rei : 
of oye, eee oo so ee ee) chymase 
with sabes josey Atos, am — |. down space etter | TP 
() 55. Unif the frequency pres accordance () 4. weg on letter 2s 
type in a ing out a ei f ‘ Py hs ¢ font lett — 
mposi - 0 ; er a... 
CY 96 Actos wa stick to the ; 7 tar ie heed 5_o 
is a rod ered printing a 8. Straighten li 64 
Saber” ssataibed. cae ogg - a Move to o” Lorene 
() 5 metal base to make it t alle Rigi ae ge at eglon a adr 
7. A printed ABs ea Bi -soplsnaaal ~~ 
pe copy of type . 12. No paragr. paragraph = '°-* 
(.). 58, A proof of — yg oe apna ia aa. tt 
; of a type 14. : ett - 
() 59 tains numerous ee a Se a ths Gout 21 
. The work of ee. ieee 16. e€ em space — <2... 
a erate ap US SER @ 4 - Quotation marks 4 
proper places eh ee Ra a 7. Period ‘ 5 
() job. after using them their () < Comma 6 =e 
60. A combinati ina () 9. Semicolon — 
Pec aN aa ry oan Apost — 
¢) hee tyme im peeling.) 22. Apostrophe os 
1. A glaze col a an impressi pin () 23. Hyphen i: a 
ing books ae cloth used for oe Right Em dash ~— 
() 62. Prgemhe also as a aged .. minus wrong .. = score — 
rab mag of linen or } PART 5—R "* 23m 
( ) strengthen th $size or glue p, re- ; (Parts of a 1 ecognition 
63. A frame pee back of = to Directions: Fill i ype Characte 
a pa ms ng forms the bo that corresp. ill in the blanks wi " 
) 64 m border th responds to with th 
. A part E old. of e drawing that . e name 
) 65. A wer tyg subdivision of the type ch particular part in | 
ratel cover which : a book. character. in L* 
() 66.A malt ve put on books -areng sepa- : “! 12. F ce 1 Right . | 
sheets of paper contai ‘i ee BS ae - minus wrong .. = a 
() 67.A trade taining 500 aT 14.T ” 25. £ 35. F 45. T .. = score .. 
some mark or design 5. F 13.:< 26. T 36. T > - 1,2 16. 18 Part 3 
pase amy of paper Ag +t re. oo os pie 4 ae eo 31.32 46.47 6. 62 
: man if, s é ° . ° . 
at the: desined. nie the paper oad Pa oF ee 49. T ae ee. eS 47. 3) 62. 4 
be seen by oule The Yeark con hee ae Se get ee a oR en eS 
() 683A the paper to the 10. T S 31. F an F 52.F 7 4 21. 17 ae 3 50. 52 oe — 
‘os rd used in i. T 22. T 32, T 43. : 53. T : 8. 5 = 26 37. 40 oy 51 66. = 
() 69. The ; making the + we $e Say $2. $7 67. 75 
ph apomdds ragged i epee Guten- Part 2 ‘ a 13 25. 4 39. 41 a 68. 61 
Kinds of prin Guuig tah tomme > Chin 14: Genton MP 26.29 das $5. $4 70. 7 
() 70. The Pdi noyege ir te 3. anne : “1 — 13. 15 27.25 42. 73 56.56 71. = 
ee spate a =: eee Se eS $7.53 72. 67 
( ) 71 it can be i prepared 4. W: ry ° 0-TeV : 29. 28 58. 46 
. Assembling used 3 illiam 4 olution 15. 3 44,3 73. 
0. a eines feet Y = Ba #2 oe RR 
72. A hand of jobs on - Italic 19. Poi . 58 75. 73 
written 7. Lino - Fomt 1. 13 Part 4 
ancient b composition 8 type 20. Lead 2 6, 23 
() 73 t book. , as an . Monotype 21. Hard 14 7. 16 11.19 16.9 
. A writing material, - Medieval 22. Califor 3 : 15 8, 22 12, 1 17. 5 21. 10 
tall reed produced . Gutenberg 23. Co rnia Job 17 9 13. 2 18 22. 11 
by growing along from a 1. Hoe ’ 5. 18 -21- 14.3 8 23. 1 
the Egyptians the Nile Compan 24. Lef “ 10. 20 19. 7 2 
Taans Greeks and used ah y of 2 t to right 15. 4 . 
: : ° = , and Ro- 12. Cylinder - Adjusted 20. 8 
13. 1. Platen, 2. Cyli 37 teed bees oe ? 
der, 3. Rotary - \ 28. Half — 3 nod 6. Serif 
4.F 7. Face 
oot 8. Counte 
5. Groove 9. Pin 7 
Rd Reg 
or beard 
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. California job case 


Part 6 
. Gauge pin 6. Quoins with key . 
Tweezers 7. Mallet and planer 
. Brayer 8. Chase 
. Composing- stick 9. Galley 


10. Proof press 


INDUSTRIAL-ARTS TEST — 
METAL CONSUMER GOODS 


ee 


Instructions: Deduct 1.5 per cent for each 
statement answered incorrectly. Read each 
statement very carefully before placing a T 
or an F before the statement. When your test 
average is computed enter it opposite the word 
score. 

Directions: Read the following sentences 
carefully. If a statement is correct, place a 
T in the parentheses before the statement. If 
the statement is false, place an F in the 
parentheses, 


1. 


W. H. BOWERS 
Supervisor 
High School 
Tuckahoe, N. Y. 


ee 


Modern civilization is built on a 
framework of wood. 


2. Metals are not new to man. 
3. 


Tools, pots, and nails were machine 
made since the year 1670. 


. Metals did not reach their maximum 


usefulness until the machine age. 


. Objects made by hand are usually 


cheaper than those that are machine 
made. 


6. The most important metal is copper. 


10. 


11. 


12. 


13. 


14. 


15. 


17. 


18. 


19. 
20. 


16. 


. The largest sources of iron are the 


United States, Russia, and Germany. 


. A blast furnace is about 90 feet in 


height and 25 feet in diameter. 


. Limestone is used in a blast furnace 


to aid the molten iron ore fo cling 
together. 

Slag being heavier than the molten 
iron ore is withdrawn from the bot- 
tom of the blast furnace. 

Steel is refined pig iron. 

Cast iron is hard and brittle, there- 
fore it breaks easily. 

Wrought iron because of its method 
of being made is the poorest grade 
of iron. 

Cast iron is molded into numerous 
shapes such as razor blades, knives, 
scissors, and needles. 

Because of care needed to stir and 
mix the pig iron with iron oxide only 
a comparatively small amount of 
wrought iron can be made at a time. 
There is but one method of making 
steel. This process is called the Bes- 
semer process. 

The electric furnace besides being ex- 
pensive to operate produces a poor 
grade of steel. 

Wrought iron is used for pipes, an- 


chors, bolts, nails, and decorative. 


pieces. 

During the refining of pig iron into 
steel, carbon is added to the pig iron. 
The open-hearth process is a method 
of making pig iron. 


() 
() 


() 
() 
() 


() 


() 
() 


() 


() 


ee. 
() 
() 
() 


() 
C) 


() 
() 


(.) 
() 


() 
() 


() 


() 
() 
() 


21. 
22. 


23. 
24. 
25. 


26. 


27. 
28. 
29. 


30. 


31. 


$2. 
33. 
34. 
35. 


36. 
37. 


38. 
39. 


41. 
42. 


43. 


45. 


47. 

48. 

49. 
obtained. 

. Aluminum. is heavy and hard to 

51 


Cast steel or crucible steel is an 
expensive steel because it must be 
carefully made. 

Cast steel is used for’ radiators, fire- 
plugs, — lampposts, and trol- 
ley-car 

The temper of steel is its degree of 
hardness 


The terms annealing, hardening, and 
tempering all mean the same thing. 
Machine steel, that can be filed or 
turned’ on a lathe, cannot be hard- 
ened and tempered like tool steel. 
Oil tempering is a process of temper- 
ing steel by heating the steel to the 
ignition point of oil and quenching 
the steel in oil. ; 

Steel with very little carbon content 
can be readily tempered. 

The best cutlery or knives are made 
from iron and chromium. 

Crucible steel and stainless steel 
knives won’t hold an edge and will 
rust very quickly. 

To test the rust-resisting qualities of 
a knife dip it in vinegar and let it 
dry. If it shows spots, it is not rust 
resisting. 

Steel wool is nothing more than 
shavings of various diameters of 
tempered steel. 

Ninety per cent of all steel wool is 
manufactured in England. : 
Steel wool is used for polishing and 
scraping metals or woods. 
Galvanized iron is iron that has been 
coated with tin. 

Garbage cans, ash cans, water pails, 
gutters, and roofs are made of gal- 
vanized iron. 

Although the coating may be gone 
on galvanized products the material 
will not rust. 

The purpose of the coating is to keep 
the oxygen and moisture of the air 
from contact with th¢ iron. 

There is much steel used in the aver- 
age school classroom. 

The ingredients used in making 
enamel for -enameling pots, stoves, 
and plumbing fixtures are potash, 
— » feldspar, borax, sand, and 


. Before a steel pot is enameled it is 


cleaned with steel wool. 

Frit is tiny pieces of steel. 

All enamelware must be fired as a 
final process of manufacture. 
Enamelware is tough and can be 
struck with a hammer without harm- 


ing it. 


. Enamelware - be cleaned with a 


wire. brush, 

In selecting a new ‘piece of enamel- 
ware, one one that is chipped will give 
just as satisfactory service as one 
not - 


. Ears, handles, and spouts on enamel- 


ware are soldered in place. 
Aluminum is the most abundant me- 
tallic substance on earth. 

The method of obtaining aluminum 
was invented early in 1725. 

Bauxite is the ore from which alumi- 
num is now 


Aluminum suffers less than other 
metals from vibration and fatigue. 
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52. 


53. 


54. 
55. 
56. 
57. 
58. 
59. 


60. 
61. 


62. 
63. 
64. 
65. 
66. 


67. 


68. 
69. 
70. 


71. 
72. 


73. 
74. 
75. 


76. 
77. 


78. 


. Many ancient 


Aluminum is a poor conductor of 
heat and electrici 
Today most of e bauxite comes 


from England, Germany, and New 
York State. ’ 

Never use steel wool on aluminum as 
it will chip off. ¢ 
Zinc was 
India. 
England is the greatest producer of 
zin 


c. 
The supply of zinc is plentiful. 
After zinc ore is mined, the metal is 
obtained by separating it by elec- 
tricity. 

Zinc will rust, therefore it cannot be 
exposed to rain and snow. 

Zinc is very soft and malleable. 
Zinc is used in the making of paints 
and rubber. 

Lead has the same excellent qualities 
of iron but it does not rust. 

Lead is rarely found and is very 
scarce. 

Lead must be mined from very deep 
mines. 

Lead is a soft, malleable metal of 
low tensile strength. 

Some of the uses of lead are for 
paints, pottery, glazes, solder, stor- 
age battery plates, and ammunition. 
Tin is obtained from Bolivia, the 
Dutch East Indies, and the Malay 
States. 

Tin is bluish-white, soft and malle- 
able. 

= makes very good cooking uten- 
sils. 

Forty per cent of our tin is used for 
tin cans, which are made by covering 
steel with a layer of tin. 

Copper is one of the recent metals 
brought out during the war. 
Most-of the world’s copper is now 
mined in Chile, China, India, and 
England. 

Copper over 99 per cent pure is 
made by the open hearth process. 
Copper is a good conductor of elec- 
tricity. 

The green coating on telephone and 
telegraph transmission wires is paint- 
ed on the wire to prevent corrosion. 
Perhaps the most important use of 
copper is for making alloys 

Its ductility is high. It is ceils to 
form a copper wire 1/1000 of an inch 
in diameter. 

An alloy is a mixture of two or more 
metals while they are in a liquid 
state. 


‘in ancient China and 


. An alloy of a metal usually is softer 


than the pure metal. 


. The alloy usually melts at a higher 


one of its metals. 
swords were made of 
= ieisiame OF vied ual Mee 


temperature 


- German silver is an alloy of copper 


and zinc. 


. Brass is an alloy of copper, zinc, and 
nickel. 


a? alloy of 
nickel. ‘ 


sesal aed evunalett pig Sot 
rng ya eg of 
Vanadium has a low melting poin 


' Vouadions ty aileie aoe ttle caen: 


mercial field for armor plate. 
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‘88; Tymgsien was fist used in the incan- 
forremgye ye agp cba 

( ) 89. Most of the tungsten now used is 
obtained from Canada. 

() 90. M is a rare metal used for 

: steels. 

edge gd ace metal used to harden 

(92, Manganese is an alloy found in 

( ) 93. Titanium is used with manganese to 

( ) 94. Metallurgy is.a subject which can be 

in a very short time. 

(_) 95. In judging metal goods, little care 
need be given to workmanship as 
metal is tough and strong and should 
last forever. . 

(-) 96. In the manufacture of metal goods, 
safety: must be given a great deal of 
consideration. 

( ) 97. The alloy, known as white gold, con- 
tains nickel and gold. 

( ) 98. The solder one uses in the shop is 
classified as a metal 

( ) 99. Solder contains both lead and tin. 

( ) 100. Monel metal is widely used in the 
manufacture of kitchen sinks and re- 
frigerators 

KEY 

1. F 21, T 41. F 61. T 81. T 

SF BP oe TS aa 2 

3. F 23. T 43. F 63. F 83. F 

4. T 24. F 44. F 64, F 84. T 

5. E 25..T -45.F 65.T +85. T. 

6. F 26. T 46. F 66. T 86. F 

7. ¥F 27. F 47. T 67. T 87. T 

8. T 28. F 48. F 68. T 88. T 

9F 2.F 49..T 69.F 89.F 

1.F 30.T SOF 70.T %.T 

Bi AE SE ae 

“Sig ee 2 eehes: ee ee’ ee 

13. F 33..T 53. F 73. F 93. T 

14. F 34. F 54. F 74. T 94. F 

gl Mie 35. T 55. F 75. F 95. F 

16. F 36. F 56. F 76. T 96. T 

17. F rie Aiea + ER 77. T 97. T 

a7 “St at west. «ee 

as we. See ee. OT 

20. F 40. F 60. F 80. F  100..T 
WOODWORKING a. 

E. R. GLAZENER 

Director, Industrial and Vocational 

Education 

Pearl River Junior Coliege 

Peers Miss. 


True-False 


Directions: Read the foliowing sentences 


carefully. SS ea re ee 


in the parentheses before 
statement is false, place an F in the paren- 


() 


at) 


() 
ie) 


a T-. 
the statement. If the 


BE 


7h 
.n 
i 
F 
i 
5 





io) 


() 
() 
() 
() 


“e) 


() 


() 
() 


() 
() 


than plain sawed lumber. 
snes te aebd to place of 
uare when squaring table 
used in the same manner 


ri 
: 
a 
Hult | 
Ss 
5 
A 


10. The cap iron of ‘a smooth plane is 


fastened to the flat side of the blade 


to act as a chip breaker. 

11. In woodwork, rabbeting is a term 
used to denote the recessing of the 
edge of stock. 

12. Plane irons and wood chisels are 
sharpened alike. 


13. A handsaw is set about twice the 
thickness of the blade before filing. 

14. A hole should be bored entirely 
through a piece of material with an 
auger bit without stopping. 

15. The beauty of the grain of some 
woods may be brought out more 
clearly by using stain. ‘ 

16. Oak is a soft wood. 

17. A hack saw is used to cut thin wood. 

18. eg chisel is sharpened on both 

19. Before planing, the grain of the wood 

should be examined. 

The best surface is selected as the 

working surface when squaring a 

board 


20. 


21. Furniture is stained after it has been 
shellacked. 

Black walnut is an inexpensive wood 
for furniture making. 

The ratchet brace is used when it is 
impossible to make a complete turn 
in boring a hole. 

Animal glue, when heated, often be- 


comes stronger. 
A backsaw is used to cut metal. 


Completion 


22. 
23. 


24. 
25. 


Directions: Complete each statement cor- 
rectly by supplying the missing word or words. 


1. 


nr w& 


an 


Always leave the plane on its 


not in use. 

Ee eae e Se is a chamber artificially heated 
and used for drying large quantities of 
lumber. 

. Varnish is thinned with 
id pales is the natural color of shellac. 

. The Process of laying a thin sheet of ex- 
pensive wood on a core or base of com- 
mon woods is 
. Three ways by which veneer may be cut 


eereeee 


means surfaced on 
means surfaced on 


fas pounding with a mallet is necessary, 
it heroes chisel should be used. 

Views ks are round pieces of wood used to 
"assist in joining boards which are glued 
to edge. 

Lee bit is used to cut holes from 
% to 3 in: diameter in wood. 

. Dimensions for lumber are given in. the 
following order: ...... ae , and 


c genase is put on wood screws to make 


them enter the wood more easily. 


13. 
14, 


15. 
16. 


17. 
18, 


19, 
20. 


21. 
22. 
23. 


24. 
25. 
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() 


() 


() 


() 


() 


() 


The blade of the plane is ground 
on the upper side. 

The lead or pilot hole drilled for a screw 
should «be per cent of the core 
diameter in hardwoods and per 
cent in softwoods for best results. 

Three kinds of stains are 
and 
To obtain a dull, polished effect on a 
project finished with varnish, the last coat 
may be rubbed with ...... and oil, and 
then rubbed with stone and oil. 
Nails are sold by the 
— is prepared by dissolving shellac 


see eee 


eeeeee 


es in 
Paint and varnish brushes are cleaned 
with 
The joint most commonly used in making 


a picture frame is the ...... joint. 
Seven ply is the name of ....... 
6d common would be'the size of a ....... 


Before applying a finishing coat on open- 
grained wood, the pores would be closed 
A eee 

We use a ...... to saw a board parallel 
with the grain. 

Screws are commonly sold by the 


Multiple-Choice 


1. When planing the edge of a long 
board we use a (1) jack plane; 
(2) jointer plane; (3) smoothing 
plane; (4) block plane. 

2. When squaring a board, begin first 
with the (1) edge; (2) end; (3) top; 
(4) surface. 

3. The screw that would be naturally 
countersunk flush with the surface is 
the (1) roundhead; (2) fillister head; 
(3) flathead; (4) ovalhead. 

4. Which of the following is best made 
from cedar: (1) dressers; (2) chest; 
(3) tables; (4) lamps? 

5. The best plane for general use is the 
(1) smooth plane; (2) block plane; 
(3) jack plane; (4) circular plane. 

6. The burr on a scraper is turned with 
a (1) file; (2) skew chisel; (3) par- 
ing chisel; (4) rasp; (5) burnisher. 

7. The number on the shank of a wood 
auger bit indicates its size in 
(1) eighths; (2) sixteenths; 
(3) twenty-fourths; (4) thirty-sec- 
onds. 

8. Number 4/0 sandpaper is classified 
as (1) fine; (2) coarse; (3) very 
coarse; (4) very fine. 

9. Lumber is sold by the (1) board 
foot; (2) square foot; (3) cubic 
foot. 

10. Which of the following is an expen- 
sive wood: (1) Basswood; (2) fir; 
(3) poplar; (4) mahogany? 

11. Dividers are generally used for mak- 
ing (1) squares; (2) circles; (3) el- 
lipse; (4) triangles. 

12. Tool handles are best made from 
(1) basswood; (2) oak; (3) hick- 
ory; (4) bamboo. 

13. Hinges for doors are called (1) butts; 
(2) strap hinges; (3) tie hinges; 
(4) butterfly hinges. 

14. When sawing across the grain we use 
a (1) ripsaw; (2) coping saw; 
(3) block saw; (4) crosscut saw. 

15. The frog is a part of a (1) plane; 
(2) spokeshave; (3) marking gauge; 
(4) hand drill. 
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KEY TO TESTS Only those which are generally applicable to . 15. B _ Give hole size by diameter 
= “poste cokes orenal ah —- 
LT  €¢F 122 tee eee It ound that the use of this test, 
2, F 17 ARS aR eR * accompanied by a discussion of the agp 16. B Preferred 
3. F 8.T 13.F 18. F 22, has done much to prevent repetition of the 17 A Center to center distances 
4. F .T MP Ee wee ings. : o 
ST 10.T 15.T 20.T 25.F errors on subsequent drawings preferred on plan view 
Completion a Key to Dimensioning Test 18. B_s~Preferred 
1. sid 13. block oblem te eae 
:- = 34 so aekcint Pegi Fee Kites 19. B ov fractions in dimen 
3. turpentine 70 per cent & B Width of arrow head one 
4, Orange 15. water third of length 20. B _ Dimension lines not used as 
5. veneering oil | ks k extension lines 
6. rotary spirit or acid 2. A ___ Leave space between exten- 
sliced 16. pumice sion and object line 21. A Evident 
sawn rotten 
7. S4S 17. pound B Extension line too long in A 22. B Preferred 
S1E 18. alcohol 
pes * sa 4 Preferred 23. A Put over-all dimensions out- 
8. so t . miter . di f . 5 ° 
9. Dowels 21, Veneer B Finish symbol should read popedbvcrhacoe cues 
10. expansive * 22. nail from bottom up 24. B Do not dimension to hidden 
11. thickness 23. wood filler rei 
width 24. ripsaw 6 B Preferred 
length 25. gross F ‘ 
12. Soap 7 Cc oe _less ae 72 TRUE-FALSE TEST FOR STUDENTS 
Multiple — Choice Neinch oubel ond OF DRAFTING 
1.2 4.2 42 10. 4 13. 1 
2. 4 3 8. 4 11. 2 - 4 8 A Finish symbol, 60 degrees C. H. SCHUBERT 
so 9.1 12.3 15.2 
3. 3 6 . - Preferred pane rage High School 
aukee, Wis. 
A TEST ON DIMENSIONING 10. A _ Center of radius should be a : 
PRACTICE shown Directions; Read each statement. carefully 
: . a a ae before you mark your answer. Some of the 
DELMAR W. OLSO 11. ension line limit sho statements are true, some of the statements 
ped N : = be defined are false. If you think a. statement is true, 
Southern Illinois Normal University a B ach at a es encircle the letter 7. If you think a statement 
Carbondale, III. : where ‘they apply most is false, encircle the letter F. Do not guess. 
This test on dimensioning practices has been clearly Example: 
compiled from the most common errors and 13. A B is inaccurate (T) F The ohm is the unit of resistance. 
malpractices appearing on students’ drawings T F 1. Mechanical drawing is the lan- 
in the author’s classes over a period of years. 14. B A does not give thickness guage of industry. 
NA 2 = {Ae eae B {9) 4 -_-_#3#—_+ 
Mm pt 
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A test on dimensioning practice: 
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2. 


10. 


11, 
12. 
13. 
14. 
15. 


16. 
17. 


18. 
19. 
20. 


21. 
22. 


23. 


24. 


25. 


26. 


‘en 


Mechanical drawing not 

develop the power of visual- 

ization. 

. Mechanical dra is an exact 
size descrip- 


science of form 
tion. 


. It is not necessary for a mechanic 
fundamentals 


to understand the 
of mechanical drawing. 


A ee wee ao eel of 


softwood. 


. A picture drawing of the object 


is usually made for the mechanic 
who is called upon to make the 


object. : 
. Cleats are fitted into the ends of 


the board to keep it from warp- 


ing. 
. The edge of the cleats must be 


perfectly 


straight. 
. The working surface of the draw- 


ing board is smooth. 
The right-hand edge of the draw- 
ing board is called the working 


edge. 
The T square derives its name 


parts. 

The long thin piece is called 
the head. 

The short thick piece is called 
the blade. 

The blade and head of the T 
square are fastened at right 


angles. 
The lower edge of the T square 


‘is known as the working edge. 


The inside edge of the T-square 
head is known as the working 
edge of the head. 

The upper edge of the T-square 
blade must be perfectly straight. 
The inner edge of the T-square 
head must be absolutely true. 
AT with a celluloid edged 
blade is inferior to one with a 
maple edged blade. 

All T squares are made 24 in. 
in length. 

The T square should never be 
used as a hammer for driving 
in thumbtacks. 

The head of the T square is held 
firmly against the left edge of 
the drawing board for drawing 
vertical lines. 

Drawing pencils are made hex- 
agonal in shape because it is 
cheaper to make them that way. 
The T-square head is held firmly 
to the left- working edge of tiie 


lines. 
Horizontal lines are drawn along 
the upper edge of the T-square 


drafting are made of 

The sum ph Sw angles of a 
triangle is 3 

. The 45-degree is used to 
draw only horizontal lines. 

The 30-60 degree triangle is used 
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ar | 
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37. 


38. 
39. 
. An obtuse angle is larger than 
41, 


42. 
43. 


45. 


47. 


48. 


49. 


50. 


51. 


52. 
53. 


54. 


te aide a circle into 12 equal 


: he 4s-egren triangle is used to 
. The dae 3 triangle is used to 
35. 
36. 


divide a circle into 8 equal parts. 
The 45-degree triangle is an equi- 
lateral triangle. 

It is possible to draw a 15-degree 
angle by combining the 30-60 
degree triangle with the 45-degree 


triangle. 

It is possible to draw a 75-degree 
angle by combining the 45-degree 
triangle with the 30-60 degree 
triangle. 

There are 90 degrees in a right 
angle. 

An acute angle is smaller than 


a right angle. 


a right angle. 
Only the 30-60 degree triangle 
os Sg gain mame 


e. 

A right-angled triangle is a tri- 

angle having two right angles. 

An isosceles triangle is a triangle 

having . equal angles and three 
sides. 


‘ An equilateral triangle is a tri- 


angle having two equal sides and 
two equal angles. 

A protractor is used for measur- 
ing or setting off angles other than 
those obtainable with the 30-60 
degree or the 45-degree triangles. 


. The erasing shield should be 


used to protect lines adjacent to 
the area to be 

Thumbtacks are frequently used 
for holding paper to the drawing 
board 


The head of the thumbtack 
should be rounded and rather 
thick to allow the T square and 
triangle to slide over it easily. 
Drafting tape is preferred by 
some draftsmen for fastening 
paper to the board, because the 
T square and triangles can slide 
over it easily. 

A good grade of drawing pencil 
properly sharpened is necessary 
for good work in mechanical 
drawing. 

A 4B drawing pencil is used for 
ruling pencil lines in mechanical 
drawing. 

A 2B drawing pencil is used for 
lettering and dimensioning. 

A 2H pencil should be used to 
brighten all lines on the finished 
pencil drawing. 

The unlettered end of the draw- 


- ing pencil is sharpened to preserve 


53. 
56. 


57. 
58. 


the grade mark on the other end 
of the pencil. 

It is easy to identify a drawing 
pencil without a grade mark. 

A long conical point is preferred 
on the drawing pencil for all 
ordinary drafting work. 

The chisel point is used to pencil 
all letters and dimensions. 

The chisel point wears longer 
when ruling straight pencil lines 
than does the conical point. 
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59. 
60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 
70. 
71. 


72. 


73. 


74. 


75. 


76. 
oy 
78. 
79. 


80. 


81. 
82. 
83. 
84. 


85. 
86. 
87. 
88. 


A horizontal line is one that is 
parallel to the horizon. 
Horizontal lines are ruled from 
left to right along the upper edge 
of the T-square blade. 

To draw a horizontal line place 
the T square along the top edge 
of the board and draw along the 
edge of the blade. 

The location points for horizontal 
lines should be marked off along 
the lower edge of the paper. 

A line drawn perpendicular to the 
horizon is a vertical line. 

Either triangle, set against the 
upper edge of the properly placed 
T square, may be used to draw 
vertical lines. 

A vertical line is drawn along the 
left edge of the triangle. 

The location points for vertical 
lines should be marked off along 
the left edge of the paper. 

The French curve is used for 
drawing curved lines, other than 
circles and arcs. 

A 12-in. civil engineer’s scale is 
commonly used as a measuring 
device in mechanical drawing. 
Irregular curves can be bought 
in a variety of shapes and sizes. 
The irregular or French curve 
is: often used to describe circles. 
When an object is too large to fit 
the drawing paper, it is drawn at 
a reduced scale. 

The next smaller scale to full 
size is quarter size or 3 in. equals 
1 ft. 

A line 4% in. long drawn at half 
size will be 8% in. long drawn at 
full size. 

Good lettering is most important 
as far as appearance of a drawing 
is concerned. 

The ability to letter well can be 
acquired through continued and 
diligent practice. 

All letters and numerals are made 
with the instruments. 

Guide lines are a necessary aid to 
good lettering and should be 
drawn very lightly. 

A ruling pen is used for lettering. 
The bar dividing a fraction is 
always drawn at an angle. 

The total height of the fraction 
should be 1 2/3 times the height 
of the whole number. 

Capital letters are known as 
upper case letters. 

All object lines are heavy full 
lines. 

All lines used in mechanical 
drawing have the same weight. 
Section lines are light full lines 
spaced evenly to give a shaded 
effect and are drawn at an angle 
of 45 degrees. 

Dotted lines are used to show 
invisible edges of the object. 
The extension line is the con- 
tinuation of the object line. 
Every circle must have 
center lines. 

The center line is used to indicate 
the center of a circle. 


two 
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. A center line may be .used as a commercially pure aluminum and ( ) 2. A working drawing ‘is a drawing or 
ee dimension line. . other metals is known as ......, blueprint containing all the dimen- 
F 90. A -center line extends a short 2. The. strong, lightweight metal pro- sions and instructions necessary to 
distance beyond the object line. duced, from bauxite is . tee eee serve as a guide in construction or 
F 91. The pencil compass is used to 3. Aluminum alloy covered with a high repair of a machine, ‘structure, or 

draw pencil circles and arcs purity aluminum is called ....... part. ; 
having radii of 1 in. or more. 4. When metal becomes distorted with ( ) 3. Applying a thin coat of solder to two 

T F 92. The shouldered needle point of respect to its surface it is referred to metal surfaces is called spot welding. 
the compass should be adjusted as being ....... () 4. The rearmost edge of a propeller 
so that it is a little shorter than 5. The ragged edge which results in blade is known as the trailing edge. 
the pencil point or the pen at- grinding, cutting, or punching a piece ( ) 5. The sudden bulging of a metal sur- 
tachment, if the latter is used. of metal is called a ....... face is called planishing. 

T F 93. A circle is a curved line, every Gases is the rusting or oxidation of ( ) 6. Smoothing, cleaning, and polishing a 
point on its circumference being metal by chemical action. metal surface is‘ called. buffing. 
equidistant from a given point ¥, Birnie is a curved surface joining ( ) 7. The change that takes place in alumi- 
within called the center. — : two other surfaces. num alloy after it has been heat- 

F 94. The distance around a circle is 8. -When an edge is bent at an angle to treated is referred to as aging. 
called the perimeter. _ 2 a main surface of a piece of metal ( ) 8. A gusset is a reinforcement or brace 
F 95. The diameter of a circle is a it is called a ....... used to strengthen the corner and 
straight line passing through its . 9. Lightening holes and other round strain points of a structure. 
center from side to side. ; openings are cut in metal by a ...... ( ) 9. Flute is the shop name for a groove. 

T F 96, The radius of a circle is the dis- 10. A pointed instrument used to mark ( ) 10. Hanger is the place where airplanes 
tance from the center to the lines on metal is a ....... are stored. 
circumference. sapere. is the force which produces ( ) 11. Lightening holes are zigzag holes left 

T F 97. A straight line that touches a rotation or twisting. © in structural members so that static 
circle in one point only is a 12. Small hand shears used for cutting electricity wert —— with the 
tangent. : sheet metal are called ....... ; operation of the plane. 

T F 98. It is impossible for two circles 13. A caliper is a device used to measure ( ) 12.-A strip or sheet of metal more than 
to be tangent toeach other, OF Sosy. imensions. % in. thick is called a plate. 

F 99. The dividers are used to transfer 4: 5335; is the amount’ of leeway al- ( ) 13. Swaging is the process of attaching 
measurements and to divide a lowed over or above-a dimension sheet metal to fabric surfaces. 
line into equal parts. | sit ta and is expressed by this symbol ..... ( ) 14. Heat-treating metals alters their phy- 
T F_ 100. All straight lines are in 7 wi 15. The process of making an indentation : sical properties. ies 
the ruling pen. around a rivet hole so that the rivet ( ) 15. Bauxite is a mineral clay consisting 
ANSWERS TO TRUE-FALSE EXERCISE head will be flush with the metal largely of aluminum hydroxide and is 
1. True 26. True 51. False 76. False surface is known as ....... _,, the principal source of aluminum. 
2. False 27. False 52. False 7. _ III. Matching questions: Bd = the blanks with the correct word, 
. True 53. True 4 : os : : : 
‘ Fabe x False 54. True 79. False Directions: In each of the blanks write the 1. Seaside hammers used in metalwork 
5 True 30.'False 55. False 80. True correct letter. atid 
6. False 31. False 56. True 81. True ~( ) 1. Designation for com- A. camber a) e) 
7. True 32. True 57. False 82. True mercially pure alumi- b PRP eke CKO oie 6 OP PACS 6 6S Ow 8 we 
8. True 33. True i oo by mg num. a3 OF teins S440 ea we 4 be SEA Ss baa oie 
. True i Bese ic, PI IE 20 ea a a A gre GUO UMN LE Sta a a 7. 
bebe 38 Roe oe Tom S5-tree 9 2 Diemnantat eve. Bains ER Ea Re 
1, . . : ‘ 

i. od * en Fabe . $7. Srev* ( )- S Aactpeeadbacteral C: slates 2. Say — roll = are: 

13. False 38. True 63, True 88. True member whose cross alloy 24S a ce pee a eA 

14. False 39. True 64. True 89. False section is U shaped. c) er ) eet ew ewe ee we eee 

15. True 40. Soak a Bind ey Es () 4. The enclosed shelter D. gauge Dobe bee os op Merle oral en. 
41. : ; : Ree atten > =e lt i Soe es a ‘ 

1. a 22 False 67. True 92. False pee a 3. Two methods of preparing holes so that 

18. True 43. False . 68. False 93. True sht alumi al. E rivet heads will be flush with the surface 

19. True 44. False 69. True 94, False ( ) _ 5. Wroughtaluminumal- E. C.clamp ae? : 

20. False’ 45, True 70. False 95. True wigan Wess Aes Nae ore 
46. True ‘ e : ‘ eis : 

ry ie 47. True 72. False _97. True ( ) 6, The process of pro- F. nacelle . poe Senn abies x eed 

23. False s _ ie. a he ca ducing an object by rE inbee ata a ilk erate 

24. F ° ies : : ' h Ws swigns si SPCR AME tua bins ka ic'e's 

25. True 50. True 75. True 100. True ants ule having 5. m3 metalworking oe are: 

- a CIR, eae: 
‘a pe. ‘ 
Ae. C) 7% Mh thidmess of o G. learance 6 ac‘kinis of sists Ded ix cals 
Ww. Cc. FORD piece of metal ‘pe : are: - 
: pressed in decimal or 

Supervisor fractional parts of an 3 ee ee oe £ ak eee ee ee es 

Training School inch. eRe od eemenene 

Glenn L. Martin Company () 8 wees go H. channel Os Se eae ESE aes 

Middle River, Md. - metal firm. - 7 eRe ete Sr ote : \ 

I. Temper quality of metals are desig- ( ) 9. The amount of clear I. 2S a) plain - c) outside lap 
. nated by letters. Tell what each of the fol- space between two b) inside lap d) flange butt 
“lowing letters indicate: objects. stiff _ €) folded 
1.H 6. SRT () 10. A commonly used J. stiffener 8. Some common metalworking template ab- 
2. %H fee - # ; breviations appear in the left column. 
3. a 8. O igi : Give their names in the blanks provided. 
45 9.S IV. True-False. In each of the blanks write a) AT Re ala ki weaned ek 8 pa ote & Pee 
$-R 10. A T if the statement is true and F if it is false. iS SERSBABS ar 36 RS SA rier ee 
II. Fill in the blanks: ( ) * 1. Stakes are used for holding sheets of OE Me ay ne HE ahs oh thi oi Se 5 ve 
1. A combination of metals made from metal being countersunk. ik « gh Oe ABSA TERS ata pa 
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e) DJT ELGLMigage Cie e sh bs oes ores 
BE MES” Flee ei yids debs ec cuase 
Ge REG SER ARS SrA ae mS eyo 
Be ea te Sek his cabs de wae 
KEY 
I ig 
full hard 7. heat-treated with 
one-half hard less than maximum 
physical 


E 


- strain hardened 
after heat-treat- ‘ 


ment 

. wrought alloy heat- 
treated and then 
strain hardened 


a 


. aluminum alloy 
aluminum 
Alclad 

buckled 

burr - » 
corrosion 


OP PS 


A 


ie oN 
Asm 


Pe ee 
Ce oar Nae Be Be Be ae Be 


2. a) s 
b) elbow (various 
shapes) 
c) - burring 
d) single bead 


3. a) ie OR 


4. a) butt join 
b) flange gor joint 


5. a) center punch 
b) solid punch 
c) transfer punch 


ie Meg oe es 


8. full soft (fully 
annealed) 


. wrought . 
. modification of 
basic composition 


9. hole saw 
. scriber 
11. torque 


13. inside, outside 
14. tolerance, + 
dimpling 


eh a 
FAN Ow 
‘ 


aN 
By 


e) bumping 
f) raising 
g) dinging 
hk) planishing 


e) turning 
f) ogee 
g) pitch crimping 


b) dimpling 


c) riveted butt joint 
d) lap joint 


8. a) angle template e) drill jig template 
b) block template f) gauge template 
c) contour template g) marking template 
d) drill template h) router template 
ARCHITECTURAL DRAFTING TEST 
W. H. BOWERS 
High School 
Tuckahoe, N. Y. 
MM ES Tile ee Ss. Score .. 
_ One hundred statements follow. Read each 
one carefully. If the statement is true place a 


Deduct 1.5 per cent for each one answered 
incorrectly. Enter your score, date, and name 


() 


() 


() 
() 


() 


() 


() 


() 


() 
() 


() 
‘? 


() 


() 
() 


() 
() 


() 


€) 


() 
() 


above. 
eee F 


ra 


10. 
11. 


12. 
13. 


19. 
20. 


21. 
22. 


23. 
24. 
25. 
26. 
27. 
28. 


29. 
30. 


. Personality, 


. Surveyors, 


Mechanical drawing devoted to build- 
ing representation is called structural 
drafting. 

A building is erected to accord with 
the ideas of the chief draftsman and 
his assistants. 


. The architect usually draws up the 


= on his drawing 


: The architect is usually a college 


te. 


. The lettering on an architectural 


drawing is drawn at a sixty degree 


angle. 
. State Teachers College, at Oswego, 


N. Y., is known nationally because 
of the five architects who have been 
graduated from there. 

imagination, intellect, 
and a love for the sciences are neces- 
sary to become a successful architect. 


. A graduate architect works as an as- 


sistant before he goes into business 
for himself. 

carpenters, electricians, 
plumbers, sheet-metal workers, and 
appraisers use architectural drawings. 
A roof framing plan is always in- 
cluded in the architect’s directions. 
East, west, north; and south eleva- 
tions are drawn to the scale of three 
inches to a foot. 

A floor plan is a top view of the floor 
represented. 

Built-in furniture and fixtures, plumb- 
ing and heating outlets are included 
in a floor plan. 


. Floor plans are generally drawn to 


the scale of one quarter inch to a 
foot. 


. Details are represented with symbols, 


excepting the doors and windows. 


. Dimensions of window glass and 
’ plumbing fixtures are expressed in 


inches only. 


. Small houses, or cottages are usually 


supported by wood units. 


. Footings and walls up to the first 


floor joists are known as the foun- 
dations. 

Walls and piers should extend above 
the ground level. 

Screened openings should be pro- 
vided equal in area to about 35 per 
cent of the ground coverage of the 
house. 

The best site for a country house is 
on level ground. 

A slab foundation is best suited to a 
severe climate, where frosts are of 
constant occurrence. 

In a wooden house the floor is sup- 
ported by joists. 

sto, joists aré usually of 3-in. 


Floor joists are screwed to the sill 


te. 
The sill plate is fastened to the wall 
with bolts. 
Floor joists are usually 14 in. in 
width. 
A — runs the full length of the 


Sk 
() 32. 
€:}.. $3. 
() 34. 


C3: 6, 


() 36. 
() 37. 
() 38. 
( ) 39. 


ON 


~~ 
ee ee 
ees 
co 


C) .S8. 
() 54. 


C-}°"SS. 
() 56. 
ey: 37. 


() 58. 
() 59. 
() 60. 
() 61. 
( ) 62. 
() 63. 
() 64. 


) 40. 
) 41. 


) 42. 


) 43. 


45. 
) 46. 


) 47. 


Piers are usually of heavy iron ma- 
terial. 

A girder of concrete is used to sup- 
port a superstructure. 

Cross bridging is usually 34 by 3 in. 
nailed crosswise between the joists. 
Solid bridging should be used be- 
tween joists directly above the 
girder. 

Proper bridging should be made of 
good material, well fitted and well 
nailed. 

Bridging ties the floor into one solid 
structural unit. 

In frame construction the upright 
members are of 2 by 8-in. lumber. 
These pieces are called studs and are 
spaced 18 in. on centers. 

Narrow boards, 4 in. wide, are used, 
called sheathing to form a founda- 
tion for the outer surface covering of 
the side walls. 

Sheathing is used to cover a roof. 
Lath and plaster are on the inside of 
the studs. 

Partitions are often covered with 
wallboard on one side of the studs. 
Walls and partitions are represented 
as 8 in. thick in frame houses. 


. In nonsupporting partitions, the 2 by 


4-in. studs are sometimes set fiat, 
rather than crosswise. 

The members forming the framework 
of the roof are called rafters. 

A rafter is usually 4 in. thick in‘a 
frame house. 

The lower ends of rafters are notched 
to form a seat and rest on the wall 
plate. 


. A rafter is screwed to the wall plate. 
. Opposing rafters are set across from 


each other, the upper ends being 
screwed to the ridge board. 


. The ceiling joists are securely nailed 


to the rafters and serve as ties. 


. Rafters are usually covered with 1-in. 


boards, 6 to 8 in. wide. 


. When a roof is to be covered with 


wood shingles a space for air is left 
between the boards. 

Plywood is never used for 
sheathing. 

The amount of shingle exposed to 
the weather depends upon the slope 
of the roof and the length of the 
shingles. 

Roofing paper assists in keeping out 
dust and water, also heat and cold. 
The slope of a roof should always be 
45 degrees. 

A scuttle is provided in the roof to 
afford protection to the rooms below 
against summer heat. 

The attic of a frame house should 
be ventailated with screened louvers. 
The highest horizontal timber in a 
roof is called a ridge pole. 

Any roof whose rafters meet in an 
apex is called a ridge roof. 

The term used to indicate the degree 
of incline of a roof.is called rise. 
All masonry chimneys should be 
lined with asbestos. 

Chimneys should rest on separate 
footings built on solid ground. 

All chimneys should extend not less 
than 6 inches above the highest ridge 
of the house. 


roof 
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() 65. At the top of a chimney there should ( ) 97. Insulation materials may be bought ( ) 7. Galvanized iron and tin plate are 
be a concrete cap, 1/4 in. thick, with from your local dealer. hard to tell apart. 
the top beveled to shed water. ( ) 98. The flat portion of a step is called ( ) 8. To get an accurate measurement 

( ) 66. No woodwork should be placed near- a tread. with the dividers, the point of one 
er than 1 in. to any chimney. ( ) 99. A built up framework of hexagonal leg is to be placed on the inch mark 

( ) 67. The top surface of all drip caps units for supporting loads over long of the scale and the other leg point 
should be covered with fiberboard. spans is called a éruss. should fit in the groove of the de- 

() 68. Flashing is used to lead water away ( ) 100. A successful architect during normal sired fraction of the inch. 
at the junction of different pasts of or good times is a very well-paid ( ) 9. If the gauge of a piece of sheet metal 
a building. member of society. is too thick to be cut with the snips, 

( ) 69. Flashing is usually provided along KEY “the bench shears or a flat chisel can 
the ridge of pitched roofs. LF 6. T 1.7 76. F be used. 

( ) 70. Chimneys, where they pass through 2.F 27. F 32.7 ” T ( ) 10. If the pupil does not want scratches 
the roof, must be flashed with ply- 3.T 28. T 53. F 78. F to appear on the metal, he may use 
wood. 4. F 29. T 54. T 79. T a pattern made of cardboard. 

( ) 71. Sheet-metal shields are placed over 5..F 30. T | ee 80. F ( ) 11. When laying out several parallel lines 
the top of foundation walls and piers 6. F 31. F 56. F 81. F on metal, measure carefully from 
in order to prevent termite infiltra- 7. T 32. F 57. F 82. T each one as it is drawn. 
tion. . 2 = us me z me > ( ) 12. The three forms of development in 

( ) 72. Moldings are used only for the pur- 49 fp 35. T 60. T 85. F use are parallel line, radial, and a 
pose of protecting corners or cover 4) F 36. T 61.T 86. T combination of both. 
joints. 12. T 37. F 62. F 87. T ( ) 13. To get accurate measurements with 

( ) 73. Outside trim is usually made of con- 43,-T 38. F 63. T 88. F the steri rule, rest it flat rather than 
crete or light iron. 14, T 39. F 64, F 89. T on edge and then mark off the di- 

( ) 74. Beveled siding is used as a side wall 15. F 40. T 65. F 90. F mentions. 
covering. 3 : 2 ni “f 7 z ( ) 14. A pencil is not used on sheet metal 

( ) 75. Beveled siding is lid overlapping, the 18 T 43. F 68. T 93. F as the mark is easily rubbed off. 
lap varying with the width. 19. T 44.7 69. T 94. F ( )}- 15. Mallets are used extensively on shap- 

( ) 76. Wood siding is usually made of ma- 9 T 45. T 70. F 95. T ing and forming sheet metal objects 
ple or birch. 21. F 46. F 71. T 96; T because they do not dent or mar the 

( ) 77. Crown moldings are used for decora- 22. F 47. T 72. F 97. T material. 
tive purposes and to hide unsightly  .23. T 48. F 73. F 98. T ( ) 16. A rivet may be improvised from a 
joints between two parts of a build- 24. F 49. F 74. T 99. F piece of wire used in wire seaming. 
ing. 25. F 50. T 75. T 100. T ( ) 17. If a rivet hole is made too large it 

( ) 78..Crown molds are never used as inside may be made — by bn Band 
trim. sheet metal on a stake and pounding 

( ) 79. Drip caps are exterior moldings used Wr cee mes Reger gg it with a mallet. 
above windows and doors to prevent (_) 18. The rivet set is made in one size. 
water from running. EMANUEL BALIZER ( ) 19. The guard on the blade of the squar- 

( ) 80. The boards or moldings around the Drafting Director ing shears insures the safety of the 
top and sides of a door or window ; Be fingers. 
frame are called the apron. Vocational School Division ( ) 20. Burred edges on a butt seam are de- 

( ) 81. The window ledge is called the stop. The Delehanty Institute sirable because they offer more sur- 

( ) 82. The “base” is the covering at the New York City face and better joining with solder. 
junction of side walls and floor. ( ) 21. A joint need not fit snugly before 

() 83. —, trim, —— moldings, = General Directions soldering because the nant will 
dows, doors, an er units are of- : : close it and make it waterproof. 
fered by manufacturers in many well- Fig e nrc fg ginko nnd ng ( ) 22. Although the metalworking industry 
designed forms. : materials, tools, operations, and processes in has many phases, it really is not an 

( ) 84. In small scale drawings of elevations sheet metal work. There are five parts: true- important one. 
standard units are drawn to their false, matching, sentence completion, problem ( ) 23. A left-handed person should hold the 
approximate shapes. solving, and multiple choice. Think over each sheet metal in the right hand and the 

() 85. Standard units when represented in question carefully but do not spend too much snips in the left. 
separate detail drawings are drawn to time on any one question. ( ) 24. When cutting with the snips, the cut- 
a very small scale. ting edges should be placed-on the 

( ) 86. A glass window pane is called a light. PART | — Related Work line of the pattern to be cut out. 

( ) 87. The frame that holds the lights is Directions: This part of the test is made up ( ) 25. Snips are also used to cut nails, 
called the sash. j of true and false statements. If you are con- "screws, and wire. 

() 88. Casement windows have a single sash vinced a statement is true, place a T in the ( ) 26. Tacking is a soldering process. where- 
hinged on the top. parentheses before. the statement. If you are by small blobs of hot solder are 

( ) 89. Many architects consider the entire convinced a statement is false, place an F in placed at intervals on the seam to be 
glass in one sash as one light, even the parentheses. Do mot guess. The examina- strengthened. 
though it is divided. tion will be corrected for guessing. A sample ( ) 27. A stake for the sheet metal worker 

() 90. — hung windows balance them- statement is given for your guidance. oe < same function as an anvil 
selves. Sam P)A hamm for the forger. 

( ) 91. Prefit storm sash and screens may ( ) ag a te con oh cto rr. ( ) 28. The wooden rule is just as accurate 
be purchased as part of a unit. ( ) 2. Slight cuts or bruises do not require a measuring instrument as the steel 

( ) 92. Spring balanced windows require first aid attention. rule because both are based on the 
more space between them than weight ( ) 3. Chisels used in sheet metal work are standard inch. 
balanced windows. usually cold chisels. ( ) 29. The soldering copper is allowed to 

( ) 93. Exterior doors are generally 3 in. ( ) 4. The diameters of twist drills are get hot so that it can form an oxide 
thick by 2 ft. 8 in. and 7 ft. high. punched on the tang. or dross which is very useful in 

() 94. Inside doors are usually 2 in. thick () 5. The file is a cutting tool and i is very ~ soldering. 
by 2 ft. 8 in. and 6 ft. 8 in. in height. good for taking off sharp edges on ,() 30. Pure tin resists rust. 

() 95. Interior doors are furnished in nar- tin plate. ( ) 31. Galvanized iron is zinc covered black - 
row sizes for small closets. () 6. It is a well-known fact that if a flux iron. 

() 96. Doors with glass lights in them are works well on galvanized iron it can () 32. The plan of a funnel is obtained by 


said to be glazed. 


be used on all sheet metals. ¢ 


parallel line development. 
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“() 33. 
() 34. 


‘The thicknesses of sheet metal are 


saf 
() 35. 
() 36. 


() 37. 
the main, by overlapping edges or 
folding them to form seams that 
interlock. 
( ) 38. Seams are soldered to make them 
watertight. 

( ) 39. The grooved seam on the body of a 

funnel is soldered on the inside. 
_( ) 40. The first fold of a double edge is 
slightly larger than the second. . 
( ) 41. To close the rim of metal snugly and 
evenly around a wire, run the edge 
the machine. 

To find the circumference of a circle 
multiply the diameter by 3.1416 or: 
circumference equals x X D, or bet- 
ter still, use the circumference rule. 
The purpose of the dipping solution 
used in soldering is to remove the 
coat of solder from the soldering 
copper. 

In laying out a circle, the dividers 
are adjusted to the necessary diame- 
ter. 
When working with small, light work 
where gripping and bending cannot 
be done on machines, the pliers may 


() 42. 
() 43. 


() 4. 


() 45. 


be used. 
( ) 46. Ordinarily, tin plate is packed in 
boxes of 112 or 225 sheets. 
( ) 47. In making an article with a wire 
edge, the pupil should allow on light 
gauge metal, about three times the 
diameter of the wire being used. 
The point of the soldering iron, 
rather than the side, should rest on 
the seam to be soldered because it 
has a higher concentration of heat. 
A seam joint is always soldered on 
the inside. 
The most common form of rivet is 
the cone head. 


() 48. 


() 49. 
() 50. 


; 
Alp 
: 


41. 
42. 
43. 
44, 
45. 
46. 
47. 
48. 
49. 
50. 
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PART Ii — Matching 
tions: In the right-hand column in this 
‘of the test will be found pictures of vari 
jects used in sheet metal work. Each 
is labeled with a number. In the left-hand 
a blank space with a corre- 
. Write the full and correct 
ject next to this number in the 
. Be as clear and specific as you 
receive one point for each cor- 
and one half point if part of the 
e is omitted. ee 
guidance. 


ois iain in as 0 
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KEY 
Part li — Matching 
1. Straight snips 17. Slip roll forming 
2. Bench plate machine 
3. Rivet set 18. Squaring shears 
4. Combination 19. Steel square 
square 20. C clamp 
5. Needle case stake 21. Mallet 
6. Double hem 22. Rivet hammer 
7. Twist drill 23. Spring divider 
8. Blowhorn stake 24. Round head (or 
9. Bench shears button head) rivet 
10. End cutting nipper 25. Machinist’s vise 
11. Hollow mandrel 26. Cold chisel 
stake 27. Hand file . 
12. Brake 28. Center punch 
13. Hawk’s bill snips 29. Comapass 
14. Hollow punch 30. File card 
15. Gas furnace 31. Candle mold stake 
16. — bar 32. Hand groover 
older 


PART lll — Sentence Completion 

Directions: The statements that follow are 
not complete and require one or more words 
to become a whole sentence. Fill in the blank 
space which will be found at the end of the 
sentence with the required word or words. 
One point will be allowed for each correct 
statement. A sample statement is given for 
your guidance. 
Sample: 1. Soft solder consists of lead and 
tin. . ‘ 

1. The common flux used for soldering is 

2. Turning an edge on a disk is done on the 

3. A pivoter is a type of 

4. The type of development employed in 
work on patterns for buckets and similar 
conical forms is ....... 

5. When punching circles out of sheet metal 
with the hollow or solid punches, the work 
should be placed on the end grain of a 
piece of hardwood or ona ...... ....... 

6. The tool used for cutting small sizes of 
wire is the 

7. In light work, the diameter of a rivet to 
be set should usually not exceed 
ae a of an inch. 


eee eee eee ee tee 


- 8. Three means of joining pieces of sheet 


MEE SCs 3's 0's «, Stes 
9. The tool one would use in soldering the 
base of a can to the body would be the 
10. Mention three or more sheet metals be- 
sides tin . sheet zinc, and copper 
11. Metal sheets more than one fourth of an 
inch thick are called 
12. Zinc, cast into slabs when taken from the 
_ furnace, is known as ....... 
13. The color of tin plate is ...... ....... 
14. Wire of a diameter of one eighth inch or 
more can be severed with the 


ereeee 


KEY 
Part Ill — Sentence Completion 


1. zinc chloride 10. brass, pewter, alu- 
2. burring machine minum, galvanized 
3. snips iron, German silver, 
4, radial monel, nickel silver, 
5. lead cake, or, lead steel 
block 11. plates 
6. side cutting pliers 12. spelter 
7. one sixteenth 13. silvery white, or 
8. soldering, riveting, (similar to alumi- 
seaming num) 
9. bottoming copper 14. Hack saw 


s 


PART IV — Multiple Choice Questions 

Directions: This test consists of ten state- 
ments. Following each are a number of choices 
from which you are to select the one you 
believe correctly completes it, and place its 
letter in the parentheses at the left of the 
— A sample is given for your guidance. 


ample: 
re) 1. Fifty-fifty solder is made of: (a) lead 
and aluminum, (0) tin and aluminum, 
(c) lead and tin. 
The spout of a funnel is best formed 
on the (@) solid mandrel stake, 
(5) conductor stake, (c) hatchet 
stake, (¢) mushroom stake, (¢) can- 
dle mold stake. 
A wire edge is put on an object to 
(@) make it look better, (>) aid in 
painting it, (c) strengthen it, (d) do 
away with the sharp edge, (e) avoid 
notching. 
A. good substitute for a rivet is (a) a 
ten penny nail, (5) a small bolt, 
(¢) a machinist’s screw, (d) an 
escutcheon pin, (¢) a brad. 
To remove the scale of sheet metal 
made by the hot rolled process, it is 
generally dipped in a pickle bath of 
(@) sulphuric acid, (6) nitric acid, 
(c) hydrochloric acid, (d) picric 
acid, (€) acetic acid. 
. Sheets of tin plate possessing a light 
coating of tin are known as (@) cakes, 
(6) cokes, (c) pigs, (d) blooms, 
(e) slabs, (f) biscuits, (g) ingots. 
Before any project can be made, the 
worker must first make a (a) tem- 
plet, (6) sample, (c) model, (d) lay- 
out, (€) transition. 
. Pewter is closely allied to (a) solder, 
(6) bauxite, (c) bronze, (d) alumi- 
num, (€) monel metal. 
The parts of the tinner’s snips that 
do the cutting are called the (a) jaws, 
(6) faces, (c) sides, (d) blades, 
(é) shears. 
A joint that is soldered directly edge 
to edge is a (a) hem, (6) seam, 
(c) butt, (d) lap, (e) offset, (f) sin- 
gle edge. 
Excess solder may be removed from 
the soldering copper in the process 
of soldering by a (a) file, (b) quick 
brush of wet fingers, (c) rapid mo- 
tion, dropping the unwanted solder 
on the floor, (d) shave hook, 
(e) damp rag, (f) sky hook. 


KEY 
Part IV — Multiple Choice Questions 


3. (d) 5. (b) 7. (a) 9. (c) 
4. (a) 6. (d) 8. (d) 10. (e) 


PART V — Problem Solving 


Directions: The statements relating to each 
of the problems that follow are not in their 
correct order. You are to rearrange each state- 
ment so that it correctly follows the other in 
doing the particular job right. One point will 
be deducted for each statement out of its 
proper place. No credit will be deducted if 
the other statements rightly follow each other 
if thrown out of procedure by one wrong 
placement. Place the number of each sentence 
in correct order in the parentheses provided 
for it in the left-hand column. A sample is 
given for your guidance. 

(Turn to page 77) 


iS RS 


() 2. 


() 3. 


() 4. 


() 6. 


() 8 


() 9% 


() 10. 


i. (e) 
2. (c) 
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SAMPLE = 
17 
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This is the illustration in Part Il — Matching Test, page 75 
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alan tae ; 

Sample: Problem — Cutting a Circle From 
Sheet Metal 
3 1. Cut out with snips. 

2. Adjust dividers for desired. size. 
1) 3. Scribe circle on metal with dividers. 
Dh carey SP pr. ose gt dil gh 
(_) 1. Coated sheets passed between 
0) smooth stecl rolls runnlag in. oll 

> 3 


( ) 3. 
finishing rolls. 
f ) 4 . Sheets of iron are pickled and cleaned. 
) 5. Final cleaning and polishing. 
Problem II — Tinning a Soldering Copper 
( ) 1. Melt solder against copper so that it 
will run on sal ammoniac cake. 
( ) 2. Round point of soldering copper and 
file off sharp corners. 
( } 3. Heat soldering copper to dull red color. 
() 4. te ge tinned copper in dipping solu- 
File’ faces of point until bright clean 
copper appears. 
. First dipping in dipping solution. 
. Rub copper on sal ammoniac cake. 
Problem III — Sweating a Lap Joint 
) 1. Remove excess solder. 
) 2. Slowly move heated soldering copper 
along joint. 
) 3. Clean edges of tin plate with flux. 
) 4. Test the strength of the joint. 
‘) 5. Tin edges of sheet metal to be sweated. 
hors IV — Making a Rivet Joint 
) 1. Place cup of rivet set on point and 
form it into a head. 
) 2. Hit metal with a mallet until imprint 
of rivet appears. 


( ) 3. Place hole in end of rivet set over 
rivet imprint on metal and strike with 
hammer until rivet cuts through. 


' ( ) 4. Set pieces of metal with center- 


punched holes over rivet. 
f ) 5. Rest head of rivet on square stake. 
) 6. Center punch small holes in metal 
where rivet is to pierce. 
Problem V — Fastening a Tin-Plate Bottom 
to a Body With a Double Seam as in a Cup 


; ) 1. Turn burr on bottom. 
) 2. Solder. 
( ) 3. Make joint on body and turn edge. 
(_) 4. Place body in bottom. 
{ ) 5. Lay out stock for body, allowing for 
joint. 
( ) 6. Lay out and cut stock for bottom. 
( ) 7. Set bottom with setting down hammer. 
Problem VI — Forming a Wire Edge on Small 
Pail With the Wiring Machine 
( ) 1. Shape wire into a circle on forming 
rolls. 
( ) 2. Set edge with wiring. sali: 
( )°3. Turn top edge of pail- on turning ma- 
chine for the wire. 
( ) 4. Cut wire to correct length. 
( ) 5. Tap edge of pail over wire with mallet. 
( ) 6. Choose desired diameter of wire to be 
used. 
KEY 
Part V — Problem Solving 
Problem I Problem II Problem III 
(4) (3) (3) 
(2) (5) (5) 
(1) (2) (2) 
(3) (6) (1) 
(5) (7) (4) 
(1) 
(4) 


Problem IV Problem V Problem VI 

(6) (5) (3) 

(5) (3) (6) 

(4) (6) (4) 

(2) (1) (1) 

(3) (4) (5) 

(1) (7) (2) 

(2) 
RULES FOR SCORING 
Score 

50 Part I True and false questions. ...—— 
Se Pp ae — 
18 Part III Sentence completion ........ —— 
10 Part IV Miultiple choice questions. ...—— 
36 Part V_ Problem solving or procedure.—— 
145 


Rules for scoring: 

Highest possible score is 145. This will hardly 
be wbtained as the author must admit that a 
number of questions have been included to reach 
a ceiling, yet every item is within the ken of 
those being tested; 145 will equal 100 per cent. 
One point is deducted for each error; in some 
cases one half point as in matching, where part 
of an answer may be forthcoming. 

In true-false questions, deduct two points for 
each wrong answer. 

Time: The test may be administered over two 
or three periods or until such time as the majority 
of pupils finish it. 

As this is a teacher-made examination, the 
teacher may use the obtained score as the final 
grade or take into consideration the work of the 
pupil as a whole. The writer suggests the adoption 
of the former procedure, that is, accept the ob- 
jective score but give a performance test if he is 
not entirely positive of the capabilities of his 
pupils. In this way he may come to a just con- 
clusion— entire objective—in both manyal 
skills and knowledges. 





ALUMINUM BARRETTE, BANDEAU, 


‘ AND BRACELET 
DOUGLAS B. HOBBS : 
Aluminum Company of America 
Pittsburgh, Pa. 

Bill of Material 





For hair ornaments and bracelets in alumi- 
num, Alcoa 52S-34H alloy sheet in 14 B & S 








Fig. 3. Aluminum braclet and bandeau 


gauge (0.064 in.) is suggested. The alloy con- 
taining as it does magnesium and chromium, 
possesses excellent machining characteristics 
and has sufficient springiness to make it ideally 
suited for such projects. The alloy, too, may 
be easily and attractively finished. 

In doing fine work with aluminum, as with 
other metals, it is well to cover the sheet with 
paper to prevent marring the surface during 
the sawing and filing operations. Scotch tape 
is fine for this purpose, or a fairly heavy 
paper may be applied to the surface by 
means of a pyroxylin adhesive. 

Lay out the design on the paper covered 
stock with pencil. Saw to within 1/32 in. of 
the finished dimension line, never on the line, 
and then file to the line. This practice in 
sawing should be stressed. If a student saws 
on the line, it means that after filing to finish 
off the rough edges the piece will be undersize. 
The scroll saw should be equipped with a 
jeweler’s Saw blade having more teeth per inch 
than the gauge number of the sheet being 
sawed. In this case, the saw blade should 
have more than 14 teeth per inch. 
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In filing, use a single-cut, bastard file— ing the stock and marring it.. After the plied to the sheet with a adhesive 
never a double-cut file. Hold the piece in the _barrette, bandeau, or bracelet has been filed can easily be removed by immersing the piece 
in acetone. 


jaws of a vise when filing. The jaws should be to the finished dimension lines, remove the . 
covered with scrap aluminum sheet to prevent protective paper covering. The removal of The barrette, bandeau, and bracelet — 


the teeth from biting through the paper cover- Scotch tape presents no problem. Paper ap- should be finished before forming. Three 
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Fig. 4. Details for aluminum barrette, bandeau, and bracelet 
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finishes are suggested: satin, polished, and 
hand hammered. 

The satin finish is the easiest to apply. It 
merely consists of rubbing the alummum 
surface with No. 3/0 steel wool and i 
wax. 

The polished 
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rfaces of sheet remain. Hammering 
the sheet to bow and become 
i to straighten the sheet 
metal blanks before forming and this is 
accomplished by hammering the material on 
the underside with a rawhide mallet while 
holding the sheet over a piece of soft wood. 
, the hammered blank ma 
two pieces of softwood and squeezed tightly 
in a vise. 
To form the two parts of the barrette, make 
a hardwood form such as that shown in Figure 
4. With a piece of paper covering the top of 
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Fig. 1. Aluminum barrette and bracelet 


Fig. 2. Aluminum bandeaux, bracelets, 
and barrettes 


the barrette blanks, hammer them over the 
form with a rawhide mallet. Because of the 
springback in the aluminum alloy used, the 
blanks will not take on the contour of the 
form but will have a radius somewhat greater. 
This is quite all right as the form has been 
designed for the springback in the material. 
The ends of the bandeau may be bent in a 
vise and the remainder by hand. The bracelet 
blanks may also be bent by hand. Alloy 
52S-34H does not bend as easily as some of 
the softer aluminum alloys. For this reason, 
it may prove easier to bend the bandeau and 
bracelet blanks by hand but between two 
metal rods held in an upright position in a 
vise. The rods should be approximately % in. 
in diameter and be spaced about % in. apart. 
Regardless of whether the blanks are bent 
entirely by hand or with the aid of rods in a 
vise, the blanks should be checked against a 
full-sized layout as bending progresses. It may 
be necessary in the case of the bandeau to 
make changes in its shape to fit the head of 
the one for whom it is intended. 


JUSTIFICATION OF HANDWORK 


‘VINCENT P. CONNERS 


Shop Instructor 
William E. Russell School 
Dorchester, Mass. 


When we find a subject in which the simple 
mechanical principles, the lever, the pulley, 
the wheel and axle, the inclined plane, the 
wedge, and the screw are applied, we feel that 
this subject is worthy of great consideration. 

The background of industrial arts, crafts, 
handwork in general, or whatever title under 
whith it now appears has always interested 
me because it provides facts that form a 
fascinating story. 





If we go back to the year 2000 B.c., we 
find the- Jewish youth going to school one- 
half day to learn the law, and the other half 
to learn a trade. 

We know that the Christ Child was taught 
the carpenter trade by His father. In the 
early monastic schools, much emphasis was 
placed on handwork. 

During the late sixteenth and the early 
seventeenth centuries Comenius found that 
the constructive and destructive instincts in 
children were the same, and it was he who 
was responsible for putting handwork into pri- 
mary education at that time. In this field we 
also find Rousseau (1712-78), Pestalozzi 
(1745-1827), Froebee (1782-1852), and Her- 
bart (1776-1841). 

It is interesting to look into the lives of 
famous Americans who excelled or were 
known for something special, but whose ac- 
complishments in the field of handwork are 
outstanding, although probably little known 
to many of the general public. In this partial 
list we find president, poet, author, ambassa- 
dor, clergyman, school teacher, barber, police- 
man, undertaker, and a famous scout, to men- 
tion a few. 

Our first president, George Washington, is 
one of the few presidents after whom no piece 
of furniture has been named; yet we still have 
a cabinet he put together after his election to 
the presidency. He also is the inventor of a 
seeding plow, a wine coaster, and other farm 
devices. 

Thomas Jefferson, our third president, in- 
vented the folding buggy top, the swivel chair, 
the modern plowshare, and a writing desk 
with an adjustable top, the original of which 
is still in the Smithsonian Institute at Wash- 
ington. 

The sixteenth president, Abraham Lincoln, 
was known to possess an appreciation of fine 
furniture and workmanship. During his youth 
he made a cabinet that had six small drawers 
and one full-length shelf and was described 
as follows: “Of walnut two feet in height and 
very well put together.” Lincoln invented a 
device for raising steamboats that went 
aground on shoals in the Ohio and Mississippi 
Rivers. 

A famous Bostonian, Benjamin Franklin, 
who according to his own epitaph would 
rather be known as printer, could have been 
classified as scientist, politician, postmaster, 
colonel (Pennsylvania Militia), ambassador, 
fire and police commissioner, publisher, college 
president. This is an outstanding example of 
a great man who was equally brilliant in the 
field of handwork. Franklin printed the first 
paper money used in New Jersey, he made 
the first bifocal eyeglass, the lightning rod, 
a mangle for pressing linen, and the Franklin 
stove. This stove was the first heater in which 
most of the heat did not go up the chimney. 
He is also credited with the invention of 
the first rocking chair. 

A clergyman and poet, Edmund Cartwright 
invented the power loom and a New England 
school teacher, Eli Whitney, invented the 
cotton gin. Whitney is now known as the 
“father of mass production” because in 1798, 
he accepted a government order to manu- 
facture rifles and through the use of machine 
tools that he made, produced parts that were 
interchangeable. Eli Whitney made nails dur- 
ing the Revolutionary War and then hatpins, 
and his cotton gin is really an application of 
a drum full of hatpins. He should be better 
known as the inventor of the “go and no 








_ 





go” gauge used in modern production work. 

Samuel Langhorne Clemens, better known 
as Mark Twain, was at one time apprenticed 
to a printer receiving as wages his lodging 
and his employer’s castoff clothing. Mark 
Twain, creator of Tom Sawyer and Huckle- 
berry Finn, invented the self-pasting scrap- 
book, and the adjustable and detachable strap 
for the backs of vests and trousers. 

James Greenleaf Whittier, New England 
poet, made slippers to pay his way through 
an academy at Haverhill, Mass., and the 
Hoosier poet, James Whitcomb Riley, left 
school at 16 to work for a shoemaker. Robert 
Fulton originally made his living by painting, 
and when he went to England for further 
study he became interested in engineering 
and took out patents for many machines 
(dredging, spinning, ropemaking, sawing 
marble, etc.). Paul Revere, the Boston 
patriot, was a silver and goldsmith, and he 
practiced dentistry at 19 North Square, 
Boston. 

Samuel F. B. Morse, inventor of the first 
telegraph instrument, was an accomplished 
artist. His portrait of Lafayette, which 
hangs in the mayor’s office at City Hall, 
New York, is valued at $250,000. Morse’s 
first telegraph instrument was made out of 
an old artist’s canvas stretcher and portions 
of a wooden clock. Kit Carson, the famous 
Indian scout, -was a very clever sketch artist. 

Inventions. are often caused by unusual 
situations as in the case of Almon B. 
Strowager, a Kansas City — undertaker. 
Strowager invented the automatic telephone 


exchange because he thought a rival had. 


telephone operators switching calls. 

From this list we see that innately every- 
one has a talent for handwork if it can be 
encouraged or if he is put into a situation 
desperate enough to bring it to the surface. 


INDIAN SILVERSMITHING 


BEN HUNT 


(Continued from page 31 of the 
January, 1947, issue) 


Punches 


Probably the most prized of all the Indian 
silversmith’s possessions is his collection of 
punches which are used to stamp designs in 
silver. Their value lies in the fact that they 
are all handmade. They are not as a rule per- 
fectly formed and regardless of how many 
similar punches there are of the same design, 
being handmade, there are no two exactly 
alike. Nor is the metal they are made of alike. 
A white man’s collection of punches is usually 
uniform in many ways, because he can go to a 


dealer or hardware store and buy just the 


kind of steel he wants, in regard to size and 
shape. Not so with the Indian. He makes his 
stamps out of steel or iron that he picks up 





Handmade silversmithing tools 
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i of by simply shaping the edge as shown in the 
something enlarged sketch at a in Plate 4. This type of 
punches may be punch must be given a smooth, rounded, 
E in. straight edge. Make 3 or 4 of this type, 
cold ranging from 1/16 in. in width to the width 
punches. of your widest chisel. After they are ground, 
in making smooth them with fine emery or carborundum 
of which ee oe ee 
octagonal shaped those shown at c in Plate 4. First 
| they grind off the edge as shown at 6 in Plate 3, 
hand and then grind them to shape and finish with 

to burn fine abrasive cloth and oil : 
several straight punches Compound curves used in stamping rope 





and leaf designs (e in Plate 4 and c in Plate 
3) can be made in the same manner from 
smali chisels, without changing their temper 
or hardness. This work, done on a power 
grinder, calls for rather careful work but it 
saves a lot of time. 

You can also make a couple of small dia- 
mond and triangular shapes (see f, Plate 4) 
in this manner, but that is about as far as 
you can go without annealing and retempering. 

To produce the shapes shown at 4, i, and /, 
in Plate 4, requires that the cold chisels be 
annealed first. Annealing means taking out the 
temper. This can be done by heating the cold 
chisel over a gas burner or blowtorch to a 
bright red, and then letting the steel cool very 
slowly. Probably the best way to do.this is 
to bury the heated steel in hot ashes until it 
cools off. After that it can be shaped with 
files, and it is best to use needle files for 
this work. The general shape is filed first and 
then the fine lines and triangles, etc., as shown 
at din Plate 3. Drill rod, when purchased, is 
very soft and easily filed. To make some of 
the larger dies requires a bit of forging pre- 
vious to filing. That is where the 3in. rod 
comes in handy. Heat.it with a gas flame, fur- 
nace, forge, or blowtorch, and hammer it to 
about the shape you want. Then file it to 
shape and harden and temper it. 

To harden and temper a punch, heat the 
design end and about one half of the punch 
to a bright red. 

Then plunge the hot end into cold water. 
The design end of the punch is now hardened, 
while the other end is allowed to remain some- 
what softer, and therefore tougher. 

Next rub the design end of the punch with 
a piece of emery cloth until it is bright. Then 
reheat the front end of the punch by moving 
it about in the flame of the blowtorch. Do not 
put the design itself into the flame, and watch 
the part that has been brightened with the 
emery cloth. First you will see a straw color 
appear, then bronze, then a beautiful dark 
blue, and just as soon as this appears, plunge 
the whole punch into the water until it has 
cooled off fully. 

Then finish the punch with abrasive cloth 
and oil, or a buffing wheel. Be careful not to 
take off any of the fine corners and edges of 
the hardened punch. 

Trying to stamp hard silver will soon ruin 
a soft tempered punch. Anneal the silver you 
are working with and it will not ruin soft or 
medium hard punches nearly so fast. 

At f in Plate 3 is shown how to make a 
dapping punch. Even though you have no 
dapping block you can hammer out half- 
rounded sections or parts of jewelry with such 
a punch, working on a hard piece of end-grain 
wood, such as the top of the log on which the 
anvil is fastened. To make these small dap- 
ping punches get an assortment of steel ball 

ings measuring upwards of 3% in., to what- 
ever diameter you wish to use. Then file or 
grind the end of a piece of steel rod to a flat 
section; and silver solder the ball to it. To do 
this soldering set the piece of steel rod upright 
and place the ball on the end of it. (See sec- 
tion on soldering which will come later.) 
Plunge the punch into cold water immediately 
after the solder sets. Indians often use the 
ball of a ball-peen hammer if that is the size 
contour they wish to hammer up. Getting 
back to the stamping punches, those shown in 
Figure 1 and Plate 3 may be used to produce 
a great many designs. Plate 4 shows a few of 
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the borders and complete designs that are 
made up of thunderbirds, arrows, arrowheads, 
horses, and other arrangements that are quite 
complicated. These designs are white men’s 
designs. Stick to the simple dies that the 
Indian makes and uses, and your work will 
show up a lot better. 

You may, from time to time, see other 
punch designs that are not shown here, but 
which you may want to make, but if you have 
those shown in Plate 4, you will have enough 
variety to last a long time. 

An assortment of hollow nail sets of all 
sizes should also be in your collection. See 
Figure g, Plate 4. At & and i, Plate 3, is shown 
how punches are filed out of round drill or 
other steel rods. The symbolic cow’s head with 
the cactus spines in’ her nose is rather unusual 
in Indian silver stamping, but it is amusing 
and does not require any special punches. 

The lower two rows of designs in Plate 4 
are edges stamped on concha buttons and pins. 


CARD CASE 


MARTIN PETERSON 
Cincinnati, Ohio 


This case holds recipe and memorandum 
cards, and also envelopes. It can be hung in 
a handy place on a cabinet door, side of a 
desk, or on a wall. The size of the case will 
vary according to the size of cards and en- 
velopes that it will contain. 

1. Draw a pattern, using drafting equip- 
ment. Include % in. for laps to be a 
or % in. for laps to be riveted. 























RECIPES 





























Fig. 1. The finished job 








"Fig. 2 


2. Cut the paper along the pattern lines. 

3. Fold the paper along the pattern lines 
into the shape of the card case. Make all 
changes that are necessary for an exact fit. 

4. Obtain a piece of 28-gauge sheet metal 
of the desired kind and size. 

5. Trace the pattern with a sharp lead 
pencil. Mark for the holes. Fold laps and draw 
along edge to be bent. Fold pattern at all 








— and draw a line where bend must be 
made. 

6. Bend edge A-B, by laying a heavy 
iron along the edge, as in Figure 2. Use your 
hand. Tap lightly with a mallet to make a 
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Card case for 4 by 6-in. cards 


Card case for 3 by 5-in. cards 
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neat 90-deg: bend, as in Figure 2. Use the 


mallet , 
7. Bend at C-D on a stake (the 
hollow mandrel stake), as in Figure 3. The 


resulting shape is in Figure 4. 














































































































DUMBBELL 
San 
(©) “a 
— LEGEND — 
A 8 Cc o WT. IMATERIAL] STOCK LENGTH 
Size 5 | ta |2¢| te (|4F| 5#* CRS. 9° 
SIZE 10| 27137 | 14 |4¢¥]| 10% CRS. i2e 
- NOTES- 
CENTER STOCK CAREFULLY 
BREAK ALL CORNERS 
STAMP INITIALS ON END POLISH HIGHLY 

















Details of dumbbell 


any hollews that may have formed. After that 
they may be painted or bronzed as the taste of 
the craftsman may dictate. 


DUMBBELL 
GEORGE F. LARTZ 
High School 
Frederick, Md. 


The dumbbells described . and illustrated 
herewith have been popular lathe exercises. 
By holding close to the dimensions, 
of approximately 5 or 10 Ib., will be obtained. 


dumbbells 

















MOLD FOR CASTING BOOK ENDS — 
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PLASTER BOOK ENDS 








Fig. 1. Plaster book ends. Kenneth R. Kuemmerlein 


This project is an excellent beginner’s job on 
the lathe, and the following general steps are 
used: 

1. Get out stock. 

2. Remove burrs and center stock carefully. 

3. Turn between centers to diameter A. 

4. Face ends and make reference points for 
the handle. 

5. Turn handle to diameter C. 

6. Finish 34-in. radius using radius gauge. 

7. Polish highly. 

8. Stamp initials on end and turn in for 


grading. 
FOUR STAINLESS STEEL 
ART PROJECTS 


AUGUSTINE J. BREZINA 


Oswego, N. Y. 

Stainless steel is obtained when the ele- 
ments chromium, nickel, molybdenum, and 
others, are alloyed with steel. In this way a 
metal is produced which is strong, and highly 
resistant to nitric acid, boric acid, wine, fruit 
and vegetable juices, and many other staining 
agents. The most popular of the stainless 
steels is called 18-8, containing 18 per cent 
chromium and 8 per cent nickel. This particu- 
lar steel, being ductile, corrosive resistant, and 
possessing metallic luster, is well adapted for 
cold forming methods. It is also readily avail- 
able from surplus war stocks and may be 
found in various shapes and sizes on scrapped 


planes. 
Stainless Steel Bracelet 


Stainless steel lends itself readily to the con- 
struction of art metal projects, and a stainless 
steel bracelet may well be chosen as a begin- 
ning job. 

A plain bracelet would be quite acceptable, 
but a more interesting and unique article may 
be made by using various decorative methods 
and designs. By so doing, the student will get 
additional practice in designing, layout, saw- 
ing, filing, decorating, polishing, and forming 
during the construction of the project. 

An interesting, attractive, decorative design 
which will give the bracelet the appearance of 
a helix may be produced in the following man- 
ner. Lay out a series of diagonal lines across 
the face of the work as seen in Figure 1. 
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A piece of material 534 to 6 in. long is 
ordinarily used for the clamp-on style brace- 
let. The width may be varied. After the 
bracelet blank hag been sawed out, file the 
edges and ends to a smooth finish. The gauge 
of the material used is about 15, although 
lighter or heavier material may be employed 
successfully. 
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Scribe the diagonal lines carefully on the 
face of the blank. The width of the segments, 
angle of slant, the number of diagonals, and 
width of the bracelet, control the eventual ap- 
pearance of the finished article. By varying 
these several factors, the individual has at his 
disposal many possibilities. Precision in layout 
is, of course, a requisite to insure symmetry 
of lines. After the diagonals have been scribed, 
score each one with a three cornered file as 
seen in Figure 2. For best appearance the 
width of the file mark shouldbe slightly over 
1/32 in. wide, but never more than 1/16 of 
an inch, It is best to file half the distance 
across the face from each side and then finally 
deepen the groove completely across. The 
difficulty of straying from the scored line 
during the filing process may be overcome 
by employing the thumb of the left hand as a 
guide against which the file can ride. File 
slowly and carefully in the initial process, as 
unnecessary scratches will require much tedi- 
ous removal during the polishing process. Once 
the lines have been. filed, very little difficulty 
will be encountered in subsequent operations. 
The depth of the groove, incidentally, should 
not exceed more than half the thickness of 
the metal, for too deep a crack may develop 
in the groove during the bending operation. 

Now the ends of each diagonal groove are 
filleted and then flared out as seen in Figures 
5 snd 4. The see Cee ee by 
being rounded slightly. These operations 
easily accomplished with a round pattern 
Except for touching up a few deep corte 
or tool marks, the filing may be considered 
finer trades of abrasive cloth, flashing: with 

er of abrasive 
grit 400, and then buffing. In Tana 
stainless "steel, aluminum oxide 
are preferred over the iron oxide 
oxide particles have a tendency > become. 
embedded in the surface of the metal which 
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Fig. 5. The bracelets after shaping 


may lead to discoloration. Likewise in buffing 
use only those compounds which are specifically 
intended for stainless steel materials, avoiding 
red rouge and rose tripoli since they both 
contain iron oxide. White rouge, however, will 
be found quite satisfactory for the work. 
Prior to buffing, it would be wise to rinse 
the bracelets in warm soapy water to remove 
all particles of abrasive and other foreign 
matter. Following the buffmg operation the 
bracelets may be bent to fit the hand. In 
shaping the bracelet, the polished surface is 
protected with a piece “of cardboard. This 
protective medium will absorb the hammer 
blows while shaping. After the bracelet has 
been shaped to a desired size it may be given 
another light ‘buffing job to regain any luster 
which may have been lost during the forming 


operation. 

The bracelet is now complete, possessing a 
unique design and lasting brilliance impervious 
to stains, and comparable to some of the more 
valuable metals used in art work. 

Tools Required 

Steel rule, scriber, hack saw, flat smooth 

file, triangular file, ‘small pattern oval and 


round files, assorted grits of abrasive cloth, 
mallet, wood or ition material, buffer 


composi 
and buffing compound (white rouge). 
Materials Required 
About .060-in. stainless steel 514 to 6 in. 
long. The width may be varied. 
Procedure 


1. Select a piece of stainless steel about 


.050 to .060 in. thick or about 15 gauge. . 
2. Lay out a suitable design pattern on the 
blank with a scriber and rule. 





Fig. 6. Stainless steel bracelets 


3. Cut the blank out with a hack saw. 
4. File all edges smooth and round the ends. 
5. Score the diagonal lines with a three cor- 


grooves and then slightly round 

8. Remove all tool marks 
cloth, use grit 100. 

9. Polish with subsequent finer and finer 
grades of abrasive cloth finishing with grit 400. 

10. Wash with soap and water to remove all 
grit and metal particles prior to buffing. : 

11. Buff on buffing wheel to a high polish. 

12. Form to wrist size over a piece of prop- 
iy eee eee sree Pe 
Figures 5 and 6 

13. Protect the surface of the bracelet with 
a piece of leather or cardboard while shaping. 
Use a plastic mallet during the forming 
operation. 

14. Test for shape and size while forming. 

15. Bracelet may be buffed again after 
forming to regain any lost luster during the 
shaping process. 

Stainless Steel Letter Openers 


The unique decorative effect employed on 
the bracelets may likewise be applied to the 
construction of very attractive stainless steel 
letter openers. The spiral effect is applied to 
the handles of the letter as shown in 
Figure 8. Here, too, the width of the seg- 
ments, angle of slant, number of diagonals, 
and width of the handle will control the 
eventual appearance of the finished article. 

A piece of stainless steel .050 to .060 in 
about 13/16 by 93% will suffice for the proj- 
ect. Proceed by developing a suitable design 
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Fig. 7. Cutting out the blank of the 
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Materials 
Two pc. stainless steel .050 to .060 by 13/16 
by 9% in. : 
Procedure 


3. Transfer to the blank, and cut out with 
a hack saw. 

4, File in the design on each side of the 
handle 


5. Do not file too deeply as this may tend 
the handle. 


as used while making the bracelet. 
7. File and shape the blend to desired shape 
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Fig. 9. Applying the motif toa 
tie clasp : 
of the work to effect a helixlike effect. In 
working with the tie clasps it will be neces- 
sary to use small pattern files to work in the 


design, since the jobs are small and the filing. 


more detailed and more exact. A knife file 


and a round needle file are the predominant - 


tools. required for this work. Assorted grits of 
abrasive cloth will be required in the finishing 
and polishing process. 

Select a blank of .060-in. stainless steel 
about 5/16 in. wide and about 5% in. long, 
and lay out a desired design pattern with a 
rule and scribe. The three tie clasp designs 
are only suggested as there are many possi- 
bilities which may be developed by the indi- 
vidual. A section ef the center of the clasp 
may be left blank and used for engraving 
initials. The width of the file grooves is about 
1/32 in. and about 1/32 in. deep. The grooves 
are spaced 3/16 in. apart. See Figure 9, The 
same procedures and tions employed on 
the-bracelets and letter openers should be exer- 
cised in the detailed tie clasp work. 

Decorate about ‘three inches of the blank, 
round the ends, and proceed to clean and then 
polish the work to a high luster. This done, 
determine the bend line which is about 2% in. 
from the end. Place a protective medium on 
the work and then bend to a 90-deg. angle in 


a brake. Now place a 3/16-in. rod in the angle’ 
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FINAL SHAPE WILL Give 
THE CLASP TENSION AND 
SPRING QUALITY. 


Fig. 10. Shaping the clasp 


COMPRESS IN VISE FOR 
FINAL SHAPE. 












Fig. 11. The finished tie clasp 


and using hand pressure, shape to a closed 
position, as shown in Figure 10. Then place in 
a vise and compress to a finished shape, which 
will also give the clasp the necessary spring 
tension. 

The finished project may now be given a 
final polish on the buffing wheel and it is then 
completed. 

Tools Required 

Steel rule, scriber, hack saw, flat smooth 
file, set of small pattern files, assorted grits of 
abrasive cloth, folding brake buffer, and 
buffing compound (white rouge). 


Materials Required 


Stainless steel .060 in. About 5% in. long, 
and the widths may be varied to suit the 


individual. 
Procedure 

1. Secure required stainless steel blank. 

2. Lay out the design with rule and scriber. 

3. File in grooves, 1/32 in. wide and 1/32 
in. deep. Use a pattern knife file and round 
needle nose file. 

4. Fillet and flare out the grooves for a 
desired effect. 

5. Round and smooth the ends with a file. 

6. Remove all tool marks with abrasive 
cloth. Wash in hot soapy water before buffing. 

7. Polish and buff. 

8. Determine the bend line, about 25% in., 
and bend. 

9. Place in brake and bend to a 90-deg. 
angle. Be sure to use a protective medium 
such as leather while bending in the brake. 

10. Insert a 3/16-in. rod in the angle and 
with hand pressure bring to a closed position. 
See Figure 10. 

11. Place the clasp in vise and compress to 
a finished shape. 

12. Give the tie clasp a final buff to regain 
any lost luster and the project is completed. 


Stainless Steel Candleholder 


The basic design used on the three pre- 
viously described projects may also be applied 
to a candlestick as shown in Figure 12. Four 
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Fig. 12. Stainless steel candleholder 


pieces of .060-in. stainless steel, 7g by 13% in., 
are required for the candle scrolls of a set of 
these candleholders, while two pieces of the 
same stock 5 in; in diameter are required for 
the bases. For details see Figure 13. 

Lay out the design on the blanks with a 
scriber and then file in the diagonals. Remove 
all tool marks and bring the pieces to a high 
polish with finer and finer grades of abrasive 
cloth. Wash with soap and water to remove 
all grit and then buff to desired luster. Each 
end of the blank is then bent.90 degrees. This 
may be easily done in a folding brake. Pro- 
tect the work while bending with a piece of 
leother:: A %-in. hole is then drilled in the 
center of each piece. Now proceed and bend 
the pieces to the scroll shape. Lay out a 
desired scroll shape on a piece of paper and 
then shape to the pattern. The bending may 
be done over a piece of ro wood or com- 
position material, using a mallet. 

The base is formed by means of the simple 
jig, shown in Figure 14. This jig consists of 
two pieces of round steel 1% in. thick and 
41% in. in diameter. The jig is provided with 
a locating pin to facilitate easy centering of 
the steel disks. Drill a %-in. hole in each of 
the disks and then insert one of them in the 
jig. Secure the jig in a vise, or clamps may 
be used, and then proceed to set the edge of 
the blank down with a mallet. Work gradually 
around the outer diameter and do not try to 
form the edge in one operation or distortions 
may occur. If the work is done slowly and 
carefully it -will be found that the stainless 
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Fig. 13. Details cf candleholders 


steel will form quite readily to the 90-deg.™ 8. Drill a }%-in. hole in the center of each 


angle. Take the base out, scribe a line %4 in 
from the top surface, and then ‘cut the excess 
material off with snips and file the edge 
smooth. Repeat this same procedure on the 
second disk. 

The next step is to polish the base to a 
brilliant luster. This may be accomplished by 
means of an auxiliary wooden faceplate. 
Fasten the disk to the faceplate with a fiber 
washer and a roundhead wood screw. Use low 
speed on the lathe for- cleaning the base of 
tool marks and scratches. For polishing use 
fine grades of abrasive cloth and higher speeds. 
Finish polishing with grit 400, and a mirror- 
like luster should result. This luster will tend 
to reflect the candlelight and add to the gen- 
eral attractiveness of the project. 
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Fig. 14. Jigs for making and polishing 
the candleholder base 


The component parts are assembled to- 
gether with No. 8-32 machine screws. The top 
of the screw may easily be hidden from view 
by making a small hollow in the bottom of the 
candle, which will tend to conceal the screw 
top. Adjust the scrolls for a springlike clamp 
on the candle and the project is complete. 


Tools and Materials 
Steel rule, scriber, hack saw, flat file smooth, 
triangular file, small pattern files, round and 
oval, abrasive cloth assorted grits, %-in. drill, 
mallet, composition material, buffer and buff- 
ing compound (white rouge): 
Materials 
Four pc. % by 634 in. .060 stainless steel; 
2 pe. 5-in. diameter .060 stainless.steel. 


Procedure 
1. Secure necessary stainless steel for the 
scrolls and the base, Four pieces of 7% by 
1% in., and 2 pieces 5° in. in diameter, stain- 
less steel, .060 in. thick, are needed. 
2. Lay out the desired design on the four 
blanks 


3. File in the diagonals as in previous pro- 
cedures. 

4. Remove all tool marks and scratches and 
polish to a smooth finish. 

5. Wash with soap and water to remove all 
traces of grit: 


of the four % 

' 9. Shape the pieces to the desired scroll 
pattern. Bend around a piece of wood or com- 
position material, using a mallet. 

10. Cut out two disks 5 in. in diameter. 

11. Fabricate the necessary jig for forming 
me edge or use a mechanical means if avail- 
able. 
= “y Drill a %-in. hole in the center of each 

isk. 

13. Place the disk in the jig, and secure in 
a vise. 

14. Begin to set the edge down with a 
mallet. Work slowly about the outer diameter 
until the edge has been formed. Then trim 
the edge down to a height of %4 in 

15, Repeat on the second disk and then pro- 
ceed to polish. 

16. Set up an auxiliary wood faceplate on 
a lathe, fasten the base to the plate, and 
using slow speed, remove all tool marks. 

17. Using grit 240, 320, and 400 together 
with high speed, polish to a high luster. 

18.-Assemble component parts with 8-32 
machine screws. Carve a small hollow in the 
bottom of the candle to hide the top of the 
screw. 

19. Adjust the scrolls for a springlike ten- 
sion so that the candles can be held securely. 


Dr. William E. Warner, professor of edu- 
cation, The Ohio State University, Columbus, 
Ohio, recently received one of Belgium’s highest 
decorations, the Order of Leopold II for services 
rendered to the Belgian nation while serving on 
Gen. Eisenhower’s staff. 

(Continued on page 20A) 





Left to right: Baron Robert Silvercruys, 
Belgian Ambassador in the Embassy in 
Washington congratulating Colonel Wil- 
liam E. Warner of the Ohio State Uni- 
versity, Columbus, on his receipt of one 
of Belgium’s highest decorations, The 
Order of Leopold li. The honor was 
granted by the Regent, Prince Charles, 
by Royal Decree. 








@ Bishop Union High School, 


Bishop, Calif. is equipped 


to give students the train- 
ing industry wants — on the 


machines that industry uses — 


— Delta Machine Tools. 


THESE 4 ADVANTAGES 


JUSTIFY APPROVAL OF 
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Delta 17” Drill Press [| 
(for metal. wood, 4 
plastics) 


DELTA* MACHINE TQOLS 


Delta Machine Tools reduce the amount of initial investment for shop 
equipment . . . help you stay within a low annual figure for operat- 


ing and maintenance costs. 


Delta Machine Tools are compact and portable, permitting quick floor 
rearrangement as projects or classes change. 


The convenient height of Delta Machine Tools makes operation easier 


for small students. 


Delta Machine Tools are fully safeguarded, meeting the acknowledged 
rigid provisions of the Wisconsin Industrial Commission. 


Your insistence on Delta Machine 
Tools and high standards of per- 
formance (the two go hand in 
hand) really pays off: 

Your reputation for employing 
sound teaching practices is en- 
hanced. Your students become well- 
equipped personally, to measure 
up to the demands of industry. 

Industry wants people trained 
on Delta tools. For they are ma- 
chines practically every branch of 
American industry uses. 

In the school shop, Delta’s ad- 
vanced engineering features help 
students obtain accuracy with ease. 
And—of prime importance to you 
*Trade Mark Reg. U.S. Pat. Off. 


— these built-in values assure 
greater operating economy, safety, 
and trouble-free performance. 

Thousands of shop instructors, 
supervisors, and department heads 
make the standard of industry their 
standard in the classroom, by speci- 
fying Delta Machine Tools. 

Investigate further the advan- 
tages of Delta Machine Tools. 
Send for free Catalog B-15 describ- 
ing these low-cost tools. Use 
coupon below. 


Delta Manufacturing Div. 
Rockwell Manufacturing Company 
Milwaukee 1, Wisconsin 


Tear out coupon and mail today! 


DELTA MANUFACTURING DIVISION 
6608 E. Vienna liwaukee |, W. 


Please send me my free 
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All in One Great Catalog 





hardest of the transparent plastics, and even 
The Very Popular PLEXIGLAS —":: transparent then optical glass — heads 
the important Plastic section in this great book. PLEXIGLAS can be sawed, carved, machined, drilled and threaded, 
and is available in shapes, sheets, rods, and various sizesyin ao broad assortment of colors. . . . Then, there is GARALIN, 
a synthetic resin, combining rich vibrant beauty with utility — available in a wide range of colors, in sheets, rods, cylin- 
ders, assortments, cast shapes and scrap. . . . Finally GARALOID, a liquid plastic for molding without pressure, rec- 
ommended especially for schools not having high pressure and temperatures needed for curing most plastics. Also a 
wide variety of coloring materials. . . . So, whether it’s Plastics — or Lumber — or Machinery — or Hand Tools — or 
Leathercraft — or Ceramics — or Metal Work —or any of many other kinds of training materials and equipment, ~ 
ordering from your B-G Catalog will simplify and centralize your buying with a consequent saving of time, money 


and effort. 
If you haven't received your copy, write for it today 


BRODHEAD. GARRETT: CO., CLEVELAND 5, OHIO 


“Supplying Training Needs to Schools in All 48 States and Many Foreign Countries” 
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OBLIQUE LINES 


This month’s Dixon’s Typhonite Eldorado Prob- 
lem and Solution Service features oblique lines. Have 
your class draw the correct orthographic views and 
we'll send Eldoradostats of both problems and solu- 
tions from which to make as many blueprints as you 
need. 








This can be a pleasurable as well as practical as- 
signment—if your students use TYPHONITE EL- 
DORADO pencils . . . the pencil with the easy leads 
that will not feather or crumble. There’s dependable 
uniformity in every degree and the ELDORADO line 


is crisp aad sharp every time. 
DIXON‘S 
We want to send instructors FREE Eldoradostats. A new 


rrevomire EL DORADO : 
list is now forming. Better write us at once. 


SCHOOL BUREAU, PENCIL SALES DEPT. 128-32, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, N. J. 














(Continued from page 86) 


The decoration was granted by the Regent, 
Prince Charles, by royal decree, and the official 
citation reads as follows: 

“To Colonel William E. Warner, as Military 
Chief of Passive Defense for the Province of 
LIEGE, assumed, with greatest sang-froid and 
the most efficient comprehension, the heavy task 
of co-ordinating the American Military - and 
Belgian Civilian Defense Services during the V-1 
and V-2 saturation raids in 1944 and 1945, has 
always shown the example for courage and good 
nature, and by his continuous presence on the 
sites of incidents, has been a real leader.” 

Dr. Warner was in charge of the reactivation of 
all civil and fire defense services in the liberated 
countries of Europe. During the Bulge he or- 
ganized and operated these services in the Ameri- 
can zone of Eastern Belgium vith headquarters 
at Liege. In doing this, he achieved the distinction 
of having the lowest casualty per bomb record in 
the European theater of operations where me- 
chanical weapons were used. 

The Belgian Red Cross also granted the highest 
decoration in its power to Dr. Warner. 


PHILIP S. WALDECK APPOINTED 
STATE SUPERVISOR 

Philip S. Waldeck has been appointed state 
supervisor of industrial arts for Ohio. Serving 
as Ohio’s first supervisor of industrial arts, he 
has been assigned to the staff of elementary and 
secondary education in the State Department of 
Education. 

Mr. Waldeck, a lieut. commander in the U. S. 
Navy, served three years as aviation engineering 
officer of a Combat Aircraft Service Unit. In 
the early months of World War II, he was as- 
signed to the training school of the Naval Air 
Technical Training Command at Memphis, Tenn., 
where he assisted in the development of a cur- 
riculum for aviation machinist’s mates and 


ordnance men. The close of the war found Mr. 
Waldeck stationed at Adak in the Aleutian 
Islands. 





P. S. Waldeck 


Mr. Waldeck, prior to the war, was instructor 
of general metals in the Columbus Public Schoois, 
Columbus, Ohio. Active in industrial-arts pro- 
grams in Ohio, he has served as chairman of 
state and sectional industrial-arts associations, and 
for several years, was a member of the state 
committee on industrial arts. 

He holds the degree of bachelor of science and 
master of arts from the Ohio State University, 
with several hours toward his doctor’s degree at 
the same university. 

Mr. Waldeck is a member of the American In- 
dustrial Arts Association, Epsilon Pi Tau, Phi 
Delta Kappa, and Ohio (Industrial Arts 
Association. 


¢ Amos G. Wirt1AMs has been. appointed as- 
sistant to Dr. Kenneth L. Bing, head of the 
industrial-arts department at Southeast Missouri 
State College, Cape Girardeau. Mr. Williams 
resigned his former position as instructor of 
architectural and machine drafting at Maine Twp. 
High School, Des Plaines and Park Ridge, Ill. 

Mr. Williams received the M.S. degree at Iowa 
State College in 1936, served six years as in- 
structor of industrial arts at Western Union 
College, Le Mars, Iowa, and was then appointed 
assistant professor of industrial ‘arts at the Ne- 
braska State Teachers College, Wayne, Neb. 

Before joining the faculty of Maine Twp. High 


» School he served as civilian instructor of military 


geography in the Army Air Forces Flight Train- 
ing Command and subsequently was a civilian 
instructor of engineering drafting in the Navy 
V-5 and V-12 Training Programs. 


THEODORE A. SIEDLE JOINS ALUMINUM 
COMPANY TRAINING DIVISION 

Theodore A. Siedle, dean of instruction at Cali- 
fornia, Pa., State Teachers College since 1938, 
resigned as of January 1, to accept a position 
with the Training Division of the Aluminum 
Company of America, 

The program with which Dr. Siedle will be 
connected is designed to foster better under- 
standing of the problems of labor and manage- 
ment. He will have charge of the preparation 
and development of materials for the Aluminum 
Company’s Management Conference plan which 
is being established in each of its plants through- 
out the country. His headquarters will be in 
Pittsburgh. 

Prior to going to the State Teachers College 
at California, Pa., Dr. Siedle was. assistant dean 
of the School of Education, director of the 
Teacher Placement Bureau, and assistant pro- 
fessor of education at the University of 


Pittsburgh. 
(Continued on page 22A) 
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MAHOGANY 


“After All... There's Nothing Like MAHOGANY” 


Genuine Mahogany is a product of environment. As 
a tree, it fights its way upward through the jungle to a 
position of towering dominance . . . withstanding the buf- 
fetings of tropic storms and the ravages of parasitic organ- 
isms . . . and developing, in the process, the characteristics 
that make it unrivaled as a cabinet wood. 


These unique characteristics make Mahogany wood best 
suited to stimulating manual training students to their 
best efforts. It is the wood that has helped countless 
manual training students in their climb from fumbling 
amateurs to skilled woodworkers. Ideally suited to present 
day wood-working techniques . . . it is the wood that does 
the most justice to craftsmanlike work. 


Yes, because of its beauty and variety of pattern, its 
adaptability to different finishes, its stability, strength and 
ease of working . . . Mahogany can play an important role 
in the advancement of your students’ skill. Recommend 
genuine Mahogany to your students. And remember—with 
the supply increasing—the day is coming when you can 
get Mahogany in the quantity you desire. 


Send for your free copy of the new 
Mahogany Book. It’s a book you'll 
want for your classroom. In it you'll 
find histories of the various furniture 
styles and interesting information about 
the uses of Mahogany. 
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Whether They’re “Learning” or “Earning” 
They Prefer STARRETT TOOLS 


In the school shop or the industrial plant, the 
lasting accuracy, dependability, “heft” and 
“feel” of STARRETT TOOLS 
makes them prime favorites. 
Students who start with 





STARRETTS, appreciate their fine quality and 
craftsmanship. They quickly learn to use them 
with the same confidence and pride that has 
made them the first choice of skilled machin- 
ists for more than seventy-five years. 


The STARRETT BOOK for STUDENT MACHINISTS 
_is a favorite, too! 

Full of practical, useful information about tools, machines and modern metal 

working methods, plus many handy reference tables, it’s a great help to 


students and a handy reference for old hands. Only 75 cents per copy at 
your Starrett Tool distributors: Write for descriptive folder. CE.” 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U. S. A. 
World’s Greatest Toolmakers 
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During the war, Dr. Siedle was on military 
leave from the Teachers College for four and 
a half years, returning on June 1, 1946. He 
served in the European Theater for 30 months as 
a staff officer with the Army Information = 
Education Division where he was 
for the direction of the European branch m 
the U. S. Armed Forces Institute, and was re- 
lieved from active duty last summer with the 
sank of colonel. 


DR. WHITCOMB DIES 
Dr. Fred C. Whitcomb died of complications 
following a major operation, in the Fort Hamil- 
ton Hospital, Hamilton, Ohio, on Thursday, 
December 19, 1946. 
Dr. Whitcomb was born at North Vernon, Ind., 
November 8, 1870. He was graduated from 


Franklin College, Franklin, Ind., and took ad- 


vanced work at Teachers College, Columbia 
University. He received the honorary degree of 
doctor of law from Franklin College in 1936. 
Dr. Whitcomb devoted his professional life to 
education. He served for a few years as industrial- 


schools of Indiana. He soe ee 
position in 1904 as professor of practical arts 
at Howard University, Washington, D. C. He 
came to Miami University in 1906 where he 
served as- professor of industrial arts education 
and director of the division of practical arts, At 
the time of his death he was professor emeritus 
gh heen ng rag es 
ough . Whitcomb retired officially in 

1941 he continued to teach in the war emergency 
program until 1944, 

He contributed to ‘numerous 
magazines and is the author of a practical arts 
“Teacher’s Manual” which was published in 


professional 





foundry aateater, 
Chicago, has been ap- 
pointed to the educational division apprentice 
contest committee of the American Foundrymen’s 
Association, technical society. of the castings 


industry. 

¢ The director of technical services of the U. 
S. Department of Commerce, Washington, D. C., 
has announced the appointment of five personnel 
experts to represent educational and government 
agencies in a study of German developments in 
personnel ‘management and industrial training. 
The experts who have left for Germany to begin 
their study are Dr. L. Dewey Anperson, Wash- 
ington, D. C.; Dr. Gupert BRIGHOUSE, Los 
Angeles, Calif.; Dr. Aurrep B. Kanter, New 
York City; Tep F, Suvey, Washington, D. 5 
Dr. ae Ss. VITELES, University of. Pennsyl- 
vania, ; and Dr. E, G. Wizi1amson, 
of the Univoaiy of Minnesota, Minneapolis. The 
investigators are traveling without expense to 
the government and they will present a report 
of their findings upon their return to the United 
States. 

4 Joun M. Lywca, after three and one-half 
years as an engineer aboard tankers and liberty 
ships in the U..S. Maritime service, has returned 
to teach industrial-arts work at Middletown 
High School, New York. 

4 Rosert M. Keck has been appointed as- 
sistant to Dr, Robert M. Steel, president of State 
Teachers College, California, Pa. 

Mr. Keck, previous to entering the army in 
1942, had charge of the electrical department at 
the college. 

4 Artour C. Wenzex is teaching sheet-metal 
pattern drafting and sheet-metal work, at State 
Teachers College, California, Pa. 

4 Harotp B. Taytor has been given leave of 
absence from Purdue University to act as asso- 
ciate ‘state supervisor of agricultural education 
for the state of. Indiana. 

4 Mrutarp Berry, Ames, Iowa, is teaching 
machine-shop work in the high ~ school at 
Champaign, Iii. 

4 Amos G. Witttams, of LeMars, Iowa, has 
taken a teaching position at the Southeast Mis- 
souri Teachers College in Cape Girardeau, Mo. 

4 Lovat R. Roperts teaches metalwork in the 
junior-senior school at radi arse Calif. 

4 CLARENCE has accepted a position 
ao director of industrial education at Willoughby, 

e Leowarp C. Srrvern, who recently completed 
his service in the U. S. 
position as training superviso: 
shop at the New York Naval Shipyard in New 
York City. A graduate of Long Island University, 
he is pursuing graduate work. at Teachers Col- 
lege, Columbia University, and is supervising a 
125 man job apprentice training program for 
the machinists. 


e 
4 Ropert Furtron, of Seymour, Iowa, is an 


a position as in- 
structor in industrial arts at Davenport, Iowa. 
teaches industrial arts 


Baga ge oral searypk dhe accepted a po 
as supervisor of eat oii oad iy oa 
Suh Gout ak debe, fies 
(Continued on next page) 
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4 Avpert M. Ocent has been appointed in- 


- structor of mechanical drafting at The David 
Ranken Jr. School of Mechanical Trades, St. 
Louis, Mo. = 

4 Witt1am Kertcuen, industrial-arts instructor 
at Iowa, has been elected chair- 
man of The Great Lakes Industrial Instructors 
Group. This new organization was formed at 


the i aoiing of the the North Central Iowa Industrial 
Education Association, held at Mason City, Iowa, 
in aggre 
¢ Br Dorsanpy has accepted a position as 
instructor of industrial-arts subjects in the junior 
school, Scotia, N. Y. 
Joserx J. eee Sateen is teach- 
electricity radio at the Polytechnic 


appointed instructor 
¥ metalwork in the senior high school at Ames, 
owa, 

¢ Currron Martz has accepted a teaching po- 
sition in the high school at Davenport, Iowa. 

¢ Howarp A. Reyman of Clinton, Iowa, has 
been appointed shop instructor at Nevada, Iowa. 

4 Lyte G. Waves has been appointed head of 
the department of aeronautics at the Utah State 
Agricultural College, Logan, Utah. The depart- 
ment operates a two-year aircraft and engine 
mechanics school under CAA approval No. 1175, 
as well as a four-year course leading to a BS. 
degree in aeronautical engineering. 

Mr. Wines is a graduate of grr Stout Institute 
and holds a B.S. degree and M.S. degree from 
that school. Previous to his pe oraebone.- at Utah 
State, he taught two years in Flint, Mich., and 
nine years in Dearborn, Mich. 

During his stay in Dearborn he taught auto- 
motive mechanics and later was transferred into 
the department of aeronautics at Fordson High 
School. The last three years of his employment 
at Fordson also saw him operating the Pioneer 
Aero Service in copartnership with head of 
aeronautics in Dearborn. His aeronautical back- 
ground in the teaching of and operating an air- 
craft maintenance shop prepare him well for his 


new position. 

¢ Ancus Dovpte is teaching industrial-arts de- 
sign and graphic-arts design, and ceramics at 
State Teachers College, California, Pa. 

He holds a B.S., and a M.Ed. degree in art 
education. 

4 Georce J. Banpemer has joined the faculty 
of The David Ranken Jr. School of Mechanical 
Trades, St. Louis, Mo., as teacher of mathematics. 

¢ D. JannaPouto has the position 
of instructor of science at The David Ranken 
Jr. School of Mechanical’ Trades, St. Louis, Mo. 

A. M. Dreysse is teaching mathematics at 
The David Ranken Jr. School of Mechanical 
Trades, St. Louis, Mo. 

4 Ricnarp B. Stewarp has been appointed in- 
structor of mechanical drawing at The David 
Ranken Jr. School of Mechanical Trades, St. 
Louis, Mo. 

4 W. Cart Witson, ae rehabilitation coun- 
selor in the Raleigh, N. C., district office of the 
division of vocational rehabilitation, has been 
promoted to head up the department of research 


this summer. Twenty instructors and 
go registered in the course. 

Ecxuart A, Jacossen has joined the State 
Teachers College, Fitchburg, Mass., as instructor 
in mechanical drawing. 

His previous teaching experience includes teach- 
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to "KNOW Zou” with 


Today, good shop practice requires 
“know which” in grinding wheel selec- 
tion, in addition to “know how” in 



















grinding techniques. 




















teaching by equipping your school with 
Simonds Abrasive Wheels. 


SIMONDS 


ABRASIVE CO. 





PHILADELPHIA, PA. 












Simplify your 


Precision manufactured for top grinding performance, 
Simonds Abrasive’s complete line includes wheels for 
every grinding operation from roughing to fine 
finishing. Mounted Wheels and Points, Segments, 
Grains, Bricks and Sticks round out this per- 
formance proven line to give you every- 
thing to fit your shop needs and your 
school budget. Write today for your 


copy of the Simonds Abrasive 
Data Book. 


SIMONDS ABRASIVE COMPANY 
is @ division of 





a Fichire, Mass. 
Saws, Machine Knives, Files 





Other Divisions: 


za 


Special Steels 


SIMONDS ABRASIVE COMPANY, TACONY & FRALEY STS., PHILADELPHIA 37, PA. 





as supervisor of the evening program in the 
Veterans School, Troy, N. Y. Mr. Ducat was 
formerly a supervisor of the war production 
training program with the State Education 
Department. 

4 “Happy” Hopxuys, formerly of Schuyler High 
School, is now an instructor in the Veterans 
School, Troy, N. Y. 

4 Harotp Woopwarp, formerly of Scotia, is a 
member of veteran’s staff, Troy, N. ¥Y. Other ad- 
ditions to the veteran’s staff are: Nat Brown, 
Sm Hurtey, Frank LaPenna, Tom O’REILty, 
Joun SHerman, But ScHrRerBEeR, and Tom 
DeEan. 

4 Daye “Epprm” Meape, formerly of the 
veteran’s staff, Troy, N. Y., has been appointed 
director of extension and registrar at the Insti- 


— of Applied Arts and Sciences at Binghamton, 
es 


4 Davin ALLEE is now director of industrial and 
technical education at the New York State In- 
stitute of Agriculture on Long Island, Farming- 
dale, N. Y. 

4 Witt1am H. Buss, B.S., from Central Mis- 
souri State Teachers College, and M.A., from 
Colorado School of Education, and graduate 
work at Washington University, with 14 years’ 
teaching experience, will devote full time teaching 
drawing and industrial-arts shop courses at North- 
western State College, Natchitoches, La. 

4 Cuartes L. Pozzmi will teach an evening 
course in model yacht building at Wayne Uni- 
versity, Detroit, Mich. 

4 Wirt1am Stieton taught a short, intensive, 
course on educational policies of industry, busi- 
ness, and labor in the community, at Wayne 
University, Detroit, Mich. 

(Continued on next page) 
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Ve Safest and Finest School Lathe 


SHELDON 


TRB-U-S56 Precision Lathe 


Safest because headstock, motor and drive 









are fully enclosed; safest because all speed shifts are 


made with levers. 





Finest because it will work to the very closest tolerances 
—has “Zero Precision”, bb & tapered roiler 


spindle bearings (and very finest obtainable) and accu- 


racy features and workmanship found only in much 


costlier and heavier equipment. 


Finest because it has the capacity—114" 
swing, 1" collet capacity, 56" bed; because 
speed ranges (8 spindle speeds, 35 to 
1350 r.p.m.) to teach modern machining 
methods on modern metals with mod- 


ern cutting materials. Finest for school 
because it comes on steel cabinet base 
with 5 individually locking drawers—for 
aprons, micrometers and individual stu- 
dents work. Write for free TRB Circular. 


SHELDON MACHINE CO. Inc. 


Manufacturers of Sheldon Precision Lathes * Milling Machines * 
4258 N. KNOX AVENUE + CHICAGO 41, ILLINOIS, ara s 





(Continued from previous page) 
4 Cuartes L. Netson, Los Angeles, Calif., re- 
tired at the end of school year 1945-46. - 
4 Epwarp Hutrenca, co-ordinator of eg 
and industrial education at Muskegon, 


charge of the Hackley Manual 
and its annex. 

¢ Esterz H. Curry of the Detroit, Mich., 
school system, taught at Wayne University in 
the industrial education department during the 
summer session. 

Dunnam, who teaches a course in 
plastics on Wednesday evenings at the ee 
School, Detroit, Mich., taught this same 
to 2 heige ‘gomosh tek aiienen meal Aa ae 
Wayne University during the past summer. 

4 Russert Emic, who teaches woodworking 


patternmaking, and. cabinetmaking in the Detroit, 
Mich., school system during the regular~ school 


service, has 
~ School, 


year, taught at Wayne University in the in- 
dustrial education department during the summer 


session. 

4 Howarp Securest taught a course in edu- 
cational research at The Stout Institute, Meno- 
monie, Wis., during the summer session. 

0 es ee ee ee 
been reassigned to the Hampton 


degree in industrial 

at ie ee Oe ee Seen eee 
the war years he worked with the Pratt 
aga Aircraft Corporation, Kansas City, 


4 At Atpincer has joined the faculty at Vo- 


School, Schenecta dy, N. zy as. 


cational High 
teacher of industrial arts. 





Wednesday evening s 

pers yr: seg ge ne cp gs Cease  ag 

state director of Vocational and 

tion, Madison, Wis., 
William 


Director of Naval Reserve, 


aon te assistant to the 
‘Shar Department, 
on “The Naval Re- 


for V : 
tion, ro D._C., presented the subject, 
“The Further Development of Vocational Edu- 
cation under the George-Barden Act.” 


Sessions of the Industrial-Arts Section 
At the Wednesday afternoon industrial-arts 
session Homer J. Smith, professor of industrial 
education, University of Minnesota, Minneapolis, 


Minn., presided. 

The subject for discussion was “Revision of 
the Bulletin Entitled ‘Standards agg Attainment 
in Industrial Arts T 

Clyde A. Bowman, dean, The Stout Institute, 
Menomonie, Wis., discussed ona 4 of This 
Publication Project”; while William T. Bawden, 


University of California, Santa Barbara, 
then. presented “A Professor’s Reaction to Con- 
tent and Use”; and George F. Weber, director 
of vocational education, South Bend, Ind., spoke 
- Ba subject from the city supervisor's point 
0 ; 
Arthur B, Mays, professor of industrial edu- 
gene University of ng on Pevnead pe gave 
a summary and 


to_the general theme, “Selection, 
Use of Instructional Materials in Ind 


Ti 
H. H. London, associate professor of industrial 
niversity ye Missouri, Columbia, 


over by George F. Henry, departmen 
industrial arts a Col- 
ne ee oe 


session Clifford K. Lush, director of 
educa Minn. 


(Continued on page 26A) 
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Verne C. Frykiund 


cu of Indus- President, The Stout Institute, 
Menomonie, Wisconsin 
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John F. Friese Louis V. Newkirk ‘ 
Professor, Industrial Arts Educa- Director, Bureau of Industrial 
tion, Pennsylvania State College Arts Education, at of 

Public Instruction, , Mm. 


GENTLEMEN, IT’S HARD TO BEAT 4 ACES! 


TEACHING THE INDUSTRIAL ARTS. 

Ericson. Completely revised, reset, 1946. For the active or 
student teacher, this famous text has proved as practical as 
your paycheck itself! Traces a clearly marked path to success 
in all personal and professional relations of industrial arts 
teaching. Size, 534x814 inches, a big, handsome book in 
every way; 388 pages, $4.00. 


PRINCIPLES of TRADE and INDUSTRIAL TEACHING. 
Selvidge and Fryklund. Fryklund-revised, 1946. Proba- 
bly the most influential book in the entire literature of vo- 
cational and industrial-arts teaching theory. A complete, 
detailed exposition of the widely applied “Selvidge plan.” 
Size, 544 x 734 inches, 395 pages, $3.00. 











COURSE MAKING in INDUSTRIAL EDUCATION. 
Friese. New, 1946. You will be hearing a lot about this 


“modern pioneer,” so discover it for yourself today! At last,. 


a textbook that deals solely with course planning in voca- 
tional and industrial arts. education. Includes five sample 
course formats. Size, 6x9 inches, 297 pages, $3.00. 


ORGANIZING and TEACHING THE GENERAL 

SHOP. Newkirk. New, Spring, 1947. Based on an older 
text, THE GENERAL SHOP. Warning: guard or padlock 
your copies of this one, or the numerous complete, wonderful 
examples of general shop projects are going to disappear! 
The first practical text on the subject. Large size, 7x 9% 


233 Duroc Building THE MANUAL ARTS PRESS Peoria 3, Illinois 


inches; 254 pages. (Probable) $4.50. 





























EDUCATION. .. the key that unlocks the World of Tomorrow 


MINNESOTA SUMMER SESSION 
Separate Enrcliment for Either or Both Terms 
June 17-July 25, 1947 or July 28-August 29, 1947 


FOUR-YEAR CURRICULUM—B.S. DEGREE 
MASTER’S DEGREE—PLANS A-B-X-Y 
INDIVIDUAL PLANS FOR PH.D. DEGREE, INDUSTRIAL 
ARTS AND SMITH-HUGHES, GEORGE-DEEN COURSES 
EXCELLENT LIBRARY FACILITIES 
UNEXCELLED RECREATIONAL PROGRAM 
WIDE RANGE OF MANIPULATIVE COURSES 
Correspondence concerning undergraduate work and 
graduate patterns may be addressed to the Department 
of Industrial Education, 200 Eddy Hall. 
The Dean of the Graduate School, 234 Administration 
i supply a Bulletin of Genera! Announcement 
psa yay of Ha oar for Admission’’, 
Bulletins be obtained from the 
Director the Summer Sesion, 92 Administration Bldg. 


UNIVERSITY OF MINNESOTA 


MINNEAPOLIS 14, MINNESOTA 





to make pilot holes - 


Easy way 


“YANKEE 


AUTOMATIC DRILL 


No. 41 
a boy likes to use 


_ the tool 


Any boy’ll do things 
the easiest way. And the easiest way to 
drive a screw, nail or brad is first to 
take pilot holes with a “Yankee” No. 
41 Automatic Drill. He just points the 
drill where he wants the hole and 
pushes. The handle springs back into 
position after every push. Drill point 
revolves backward with return stroke 
to clear chips. In the handle he’s got a 
magazine-ful of drills . . . 8 in all, from 
16 6 to 1144 inch . . easy to see, select 
and replace. Drill points easily inserted 
and removed from chuck: yet cannot 
pull out in use. No. 41 is chromium 
plated ... and as fine looking and 
sturdy as all “Yankee” Tools. It’s a 
tool a boy likes to use and one he’ll 
find in use anywhere good woodwork- 
ing is being done. 


copy t 






Is the “Yankee” 
Tool Book on your 
shop bookshelf? 
Write for a free 
ioday. 


YANKEE TOOLS NOW A PART OF 


THE TOOL BOX OF THE WORLD 





NORTH BROS. 


Division of The Stanley Works 
Philadelphia 33, Pa. 








MFG. CO. 
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Intermediate Industrial Arts 
Student Bench 


SHELDON’S long, continuous, and 
successful experience; efficient 


cH. SHELDON « company 


MUSKEGON, MICHIGAN 








(Continued from page 24A) 


K. F. Perry, chairman, division of arts, Colo- 
rado State College of Education, Greeley, Colo., 
discussed methods of how industrial-arts in- 
structors can keep themselves and their subject 
from becoming stale. 

Emanuel E, Ericson, as chairman of the in- 
dustrial-arts policies and planning committee of 
the A.V.A., gave his annual report. 

At the Saturday morning session William R. 
Mason, supervisor of industrial arts, Cleveland, 
Ohio, presided. 

The subjects presented were “Aluminum and 
Plastics Applied to Industrial Arts Education”; 
and Douglas B. Hobbs, educational department 
of Aluminum Cempany of America, who spoke on 
aluminum; and J. W. Richardson, district 
manager, St. Louis Division, Rohm and Haas 
Company; and G. Weller, technical representa- 
tive, design and model shop, Philadelphia Di- 


vision, Rohm and Haas Company, presented the 
case for plastics with special emphasis on plexi- 


Both presentation and the articles exhibited 
were extremely good, and great interest was 
aroused. 
Gordon O. Wilber@director, division of in- 
dustrial arts, State Teachers College, Oswego, 
N. Y., led a spirited discussion. 


The Banquet 

The annual banquet was held at 6:30 p.m. on 
Thursday, December 5, 

President C. L. Greiber presided. 

Milford M. Hamlin, American Type Founders 
Sales Corporation, sang the Lord’s Prayer in 
his usual excellent style. 

After L. H. Dennis, executive secretary, 
American Vocational Association, Washington, D. 
C., had presented the guests at the speakers’ 


table, President Greiber introduced Ralph S. 
Foss, New York City, who then took over as 
toastmaster and introduced the main speaker, 
Honorable Graham A. Barden, member of Con- 
gress from North Carolina, and coauthor of 
George-Barden Vocational Education Act. 


Sessions of the Industrial Education Section 

S. Lewis Land, president, National Association 
of Industrial Teacher Trainers, and director of 
Vocational Teacher Education, The Pennsylvania 
State College, State College, Pa., presided at the 
Wednesday morning session. 

S. Grant Conner, Industrial Teacher Train- 
ing, State Education Department, New York 
City, gave an address on “Content of Professional 
Courses in Curricula for Vocational Industrial 
Teachers.” 

Discussions on “In-Service and Alertness 
Courses for Vocational Industrial Teachers,” 
“Evaluative Criteria for Vocational - Industrial 
Schools and Classes,” and “Development of In- 
structional Materials for Related Subjects Classes 
for Apprentices,” followed. 

Wednesday afternoon two sessions were held 
—one on apprentice education under the chair- 
manship of Philip L. McNamee, assistant super- 
intendent of schools in charge of Vocational 
Education, Chicago Public Schools; and one 
on industrial education programs for veterans, 
under the chairmanship of R. W. Kent, director, 
Essex County Vocational Schools, Newark, N. J., 
and member of Special Advisory Committee of 
Veterans’ Administration «on Vocational Re- 
habilitation, Education, and Training Problems. 


(To be continued) 


> 


¢ At the November 8 meeting of the board of 
directors of the Iowa Industrial Education As- 
sociation, Abner L. Anderson, member of the 
original firm of Heston and Anderson, Fair- 
field, Iowa, was unanimously elected an honorary 
life member in the Iowa Industrial Education 
Association. His active interest in industrial arts 
in Iowa over a long period has made him widely 
known and respected. Honor keys for teachers 
who have taught industrial arts for 25 years or 
more have been provided as a courtesy of the 
Heston and Anderson firm. Holders of these keys 
become members of the “Twenty-five Year Club” 
of the Iowa Industrial Education Association. 

The origin of the firm of Heston and Ander- 
son is both interesting and fascinating. In 1915 
Mr. Heston and Mr. Anderson were operating 
a home workshop and needed a bench band saw 
but there were none on the market. They de- 
signed and built one, which was so successful 
that orders were placed for them at once. 

Heston and Anderson without any thought of 
building a business created something that was 
really wanted by the woodworking industry and 
ever since they have been furiously busy trying 
to keep up with industry’s demands. 

In 1925 the first factory was built. Soon a full 
line of woodworking machinery was added, in- 
cluding table saws, jointer, shaper, and wood 
lathe. The high quality and reasonable cost of 
the products made them popular everywhere. 

In 1943 Mr. Heston died and the business was 
sold. While no longer a member of the firm, 
Mr. Anderson continues with the new organiza- 
tion. The company name still is Heston and 
Anderson. 

4 The Texas State Teachers Convention was 
held at Houston, Tex., on November 29, 1946. 

At the Friday afternoon industrial education 
meeting, Chris H. Groneman, A. & M. College 
of Texas, College Station, Tex., presided. 

W. E. Lowry, executive director, Texas State 
Board for Vocational Education, Austin, Tex., 
spoke on “New Vocational Legislation.” 

D. A. Childre, district supervisor, Business 
Men’s Assurance Company, Dallas, Tex., dis- 
cussed the subject “Texas Vocational Association 
Group Insurance Program.” : 

(Continue? on next page) 
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The next , Victor Randel, head, in- 
dustrial-arts Sam Houston State 
io af tan as Viewed 
Nationally.” 

aK industrial education department, 
North Texas State or acygy Pog aor 
= Sen Cotitinnsis Seettae Maemo ‘ 
Glenn Fletcher, r of arts 


and vocational education in Houston Public 
Schools, acted as toastmaster at ‘the Annual Texas 
Vocational Association Breakfast on November 
sy etre gpl 6 
A panel of legislators from the Houston area 
legislation pertaining vocational 


4 The semiannual meeting of the state council 
of education of the California Teachers As- 
sociation was held in 

13 and 14. 


juvenile delinquency, and legislation affecting 
education. 

$ Two teachers’ symposiums were held Satur- 
day, December 7, at the San Diego and Imperial 
County Administrators Association Conference at 
San Diego State College, San Diego, Calif. 

Dr. Walter R. Hepner, [epee of the San 
Diego State College, was the chairman at the 
morning session, 

The question discussed was “Who Will Teach 
Tomorrow?” and the members on the symposium 
were Dr. Jay D. Conner, assistant superintendent 
of city schools; Dr. Clarence Fielstra, director 
of curriculum for county schools; Henry Molino, 
principal of Central School; and Dr. Richard 
Madden, State College Director of Elementary 
Education. 

Dr. Donald Watson, dean of general education 
of State College, and president of Omega Field 
Chapter, presided at the luncheon. 

The afternoon symposium consisted of Dr. 
John S. Carroll, superintendent of county schools, 
and the subject discussed was “Where Do We 
Go From Here?” 

4 The American Standards Association, at its 
two-day ge ay held‘ in New York, elected new 
officers for the year 1947. Frederick R, Lack 
was elected president, and George H. Taber, Jr., 
was named vice-president. Mr. Lack is director 
of the Institute for Radio and Mr. 
Taber is executive vice-president of the Sinclair 


4 Psi Chapter of the Epsilon Pi Tau Fraternity 
held a social meeting at State Teachers College, 
California, Pa., on November 12, 1946. Prof. 
Angus Douple gave a demonstrative lecture on 
“Color and Design of Children’s Toys.” 

@ The Associated Guilds of Teachers of Shop 
= of New York City is composed of five 

member guilds: Richmond Guild, Bronx Guild, 
Brooklyn Guild, Manhattan Guild, and Queen’s 


Guild. 

The officers of the executive council for 1946-47 
are: president, ert > Hurley, 301 Battery 
ge Pores Ay aes . ¥.; vice-president, Fred 


Berrian, 219 Potter Ave., Staten Island 2,_ 


x. Y.; recording secretary, Charles E. Denely, 
52-10 "241 St., Douglaston, LI, N. Y.; cor- 
Walter Lockwood, 241 
Mosholu Parkway North, Bronx 67, N. Y.; 
treasurer, Charles Passiglia, 22 Jagoe St., Berg- 
enfield, N. J. 
4 Mu Sigma Pi Fraternity held its 15th annual 
m and banquet’ on November 15, 1946, 
at Detroit, Mich. 
(See picture of Manual Arts Conference on page 18A) 
More persons were killed in rural traffic 
accidents in 1945 than were killed in traf- 
fic accidents in cities and towns. The num- 
ber of rural accident victims was 17,100 
and traffic fatalities in cities and towns 





numbered 11,400. 


Los Angeles on December © 
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4 A new index, “Motion Pictures and Slide 
Films for School Use,” is announced by the 
school service department of the Westinghouse 
Electric Corporation. 

Available free except for transportation costs, 
the films described in the catalog cover a wide 
range of subjects for high school classes. Several 
of the films listed are new ones, available to 
schools for the first time. The booklet contains 
recommendations as to the type of class for 
which each film is best suited and suggestions for 
related supplementary materials to enhance each 

* 


film’s usefulness in the classroom. For con- 
venience in requesting film bookings and related 
materials order blanks are included in the 
catalog. 

Teachers may secure a copy of the new index 
through the School Service Department, Westing- 
house Electric Corporation, 306 Fourth Avenue, 
Box 1017, Pittsburgh 30, Pa. 

¢ The U. S. Department of Labor, Washington 
25, D. C., has issued a reprint of an article on 
an approved apprentice program carried on for 
several years in Atlanta, Ga. The program, which 
was established in 1942, is being conducted under 
the direction of H.-P. ‘Gormley and B. J. Seck- 
inger, Jr., of Atlanta: The term of apprenticeship 
in each trade is five years, and each apprentice 
is required to attend classes at least four hours 
a week. Apprentices who have had previous 
practical experience in either the plumbing or 

(Continued on next page) 
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Teach your students modern 
heat treating technique with 


Wid ee 


can 


FURNACES 





Harden ANY steels, tools or dies 
quickly and at low cost 


JOHNSON 


Hi-Speed 
No. 120 
Heats up FAST to allow 
more actual classroom 
time 

we 
1500°F. in 5 Min. 
2300°F. in 30 
Minutes 


Here is the ideal unit for teach- 
ing heat age JOHNSON 
Hi-S) 120 is widely 










Delivers 
utes; 


in large and small shops 
for heat treating high 
steels .. for hardening 
punches, dies, and tools. Com- 
pact, powerful, and remark- 
ably economical in operation. 
Temperatutes  easil r - 
lat Firebox 5x 7%4x 13 a 


JOHNSON Hi-Speed No. 70 
Bench Furnace 


$105.50 
F.O.B, Factory 

Designed 1590 a rectaait for nie 2 any! steels, JOHNSON 
en 


Hi-S for hardening ANY 
steels, punches, Fo mage Be mgywet , or small 





GE 
and Johnson 





ax 
Motor, 
Blower. 





SPECIAL NOTICE 


Send in gs JOHNSON Furnaces for fac- 
tory re! Write for details. 

Complete 10H IN Furnace Catalog describes time 
saving, gas saving units for pot-hardening, melting, 
annealing and’ heat treating purposes. 


Write for FREE Copy. 










JOHNSON GAS APPLIANCE 
585 E Avenue N.W., 


Please send complete 














(Continued from previous page) ~ 


steam-fitting trades receive credit for that ex- 
perience, which entitles them to advanced status 
at the start of the training. 

The work processes in which plumber ap- 
prentices are trained are: (1) installation of 
piping for waste, soil, sewerage, vent and leader 
lines; (2) conden of piping for hot and cold 
water for domestic purposes; (3) installation of 
lead pipe, tin pipe, wiped joints, sheet lead, and 
solder work; (4) assembly in position and con- 
nection of fixtures and appliances used in the 
plumbing and drainage system; (5) welding con- 
nected with the trade; (6) maintenance anc re- 
pair of plumbing; (7) operation, care, and use 
of tools connected with the trade; (8) operation 
og maintenance of the complete service and 

t. 

The work processes in which steam-fitter ap- 
prentices are trained are: (1) installation of 
piping for power heating and related purposes ; 
(2) installation of piping for mechanical re- 
frigeration and pneumatic tube systems; (3) the 
assembly in position and connection of equip- 
ment and appliances used in steam-fitting, power 
pipe fitting, refrigeration, oil burners, stokers, 
air conditioning; (4) welding connected with the 
trade;. (5) maintenance and repair of heating, 
refrigeration, oil burners, stokers, air condition- 
ing, etc.; (6) operation, care, and use of tools 
connected with the trade. ; 

At the end of the training, each apprentice 
is awarded a certification of completion of ap- 
prenticeship. The certificate corresponds with the 
diploma awarded graduates of schools and uni- 
versities, and is the official recognition of the 
apprentice’s new status as journeyman. 

4 With a new million-dollar Institute of In- 
dustrial Research leading the way, expansion in 
Syracuse pr ta yh program of studying and 
providing trained personnel in business manage- 
ment is under way. 

Specialists in chemical engineering, business 
law, accounting, transportation, economics, in- 
dustrial engineering, personnel relations, and mar- 
keting joined t the University’s faculty recently to 
implement its services. 

The Institute’s objective will be to conduct 
exhaustive inquiries in numerous fields to assist 
industrial and business interests, mainly in cen- 
tral and northern New York. The Institute is 
expected to become one of the foremost centers 
of research in the country. University faculty will 
direct work in research and will be assisted in 
policy making by leaders of industry. 

Dr. Ralph E, Montonna, assistant dean of the 
Graduate School, University of Minnesota, took 
over oe duties December 1 as director of the 


$ Part-Time Co-operative Departments in Di- 
versified Occupations are a instituted ge, _ 
first time in Webb City and Independence, Mo., 
this year. Richmond and Trenton, Mo., are re- 
establishing this department in September. In ad- 
dition, this work is being added to the high 
school curriculums of four schools in Kansas City 
and one in St. Joseph, Mo. — 

Mexico, Popular Bluff, and Warrensburg, Mo., 
are day trade school departments to their 

“school programs. 

It has been announced that Wayne Uni- 
versity, Detroit, Mich., is now offering a new 
program leading to the doctor of education 


4 The Advertising Federation of America, 330 
West 42nd St., New York 18, N. Y., has an- 
nounced a high school essay contest on advertis- 
ing on the subject, “What Advertising Can Mean 
to the Future of America.” Prizes-will be awarded 


of the national essay contest committee is Paul 
C. Smith, Peoria, Il. 
















Smooth, steady power 
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Prestige by mail 

Whether it is for personal stationery or for 
business correspondence and regardless of its 
contents, the ENVELOPE is a representative 
of its sender .. . YOUR representative. And 
-like a friendly handshake . . 
kept nor deeply analyzed . . . 


. though not long 
forms the first 


impression on the recipient. 


Make your first impressions count — build 


prestige by mail — use appropriate envelopes. 











1616 WEST PIERCE ST. MILWAUKEE 4, WISCONSIN 











ARTIST and 
(WEBER) DRAWING 


___MATERIALS_ 


FOR MECHANICAL DRAWING: 


Drawing Instruments 
Drafting Supplies 
Waterproof Drawing Ink 











FOR ART AND COMMERCIAL ART: 


Fine Artist Quality Colors in 
all mediums, and Related 














-Products. 
STUDIO, SCHOOL AND DRAFTING 
‘- ROOM FURNITURE 
coi espspec ieee ummmaramame 
ere WEBER CO. 
+ Teachers and Schools, 
on Request. eeliaiiaan pa. 


ST. LOUIS 1, MO. BALTIMORE |, MD. 
PATRONIZE YOUR NEAREST WEBER DEALER 





















FREE! 
New dv CATALOG 


U.S. GOVERNMENT 
VISUAL AIDS AND 


TRAINING FILMS 












JUST OFF THE PRESS, this big new catalog describes the larg- 
est and most important group of visual aids for classroom and 
factory use yet produced. These low-cost training films are 
being widely used all over America in teaching thousands of 
workers and students in many fields. 


They were produced by the U. S. Office of Education and 
other Government agencies with the complete cooperation 
of the foremost authorities in education and industry. 


You, too, can make your teaching of difficult concepts and 
principles — your training of workets, easier and more effec- 
tive by using these 16 mm sound motion pictures. Aid your 
students and trainees to Jearn faster! 


A FEW EXAMPLES OF THE MANY SUBJECTS AVAILABLE 


Fundamentals of Side Cutting Tools 
Turning a Cylinder Between Centers 
Film Tactics (use of teaching films) 
Damage Control: The Chemistry of Fire 
Advanced Typing: Shortcuts 

Radio Receivers: Principles of Radio 
} Receivers 

| Trouble Shooting Your Car 

| Single Phase and Polyphase Circuits 
The Airplane Mechanic 

Origin and Synthesis of Plastics 
















U.S. OFFICE OF EDUCATION 


(2 SESE AES RS SES NT RMR Sey 


Castle Films, Inc., 30 Rockefeller Plaza, ork 20,N.Y. 2 | 
Please send me FREE COPY of the N CATALOG describing 


730 Motion Pictures and 585 Film Strips. | 
Name. | 
? Street__agS | 


City & State. i 
_ Ee, i 
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Historical motion pictures produced in-the studios of 
America's foremost film companies are distributed by Films 
Incorporated in 16-mm. for school use. These are some of 
the outstanding events in American history which have been 
recorded in full-length feature films: 


GREAT MOMENTS OF HISTORY COME 
TO LIFE IN FINE MOTION PICTURES 













Buffalo Bill © Daniel 
Boone ¢ Drums Along 
the Mohawk ¢ Frontier 
feec Sree 

ein cago 
. Lost of the Mohicans 
® Little Old New York 
© Prisoner of Shark 
island ¢ The Sullivans ¢ 
Western Union ¢ Wilson 


A—Guadalcanal 
Diary 


B—Wilson 
C—Drums Along 
the Mohawk 


D—Buftalo Bill 


























In addition to these historical films, Films Incorporated supplies several 
hundred full-length features and many short subjects especially selected 
for school showing. For complete descriptions of these films write to the 
exchange nearest you for the current issue of the School List catalog. 


330 West 42nd Street, New York 18 


, Chicago 1—63 E. Lake St. & Portland 12, Oreg.—611 N. Tillamook St. 
Atlanta 3—101 Marietta St. @ San Francisco 4—68 Post St. 
Dallas 1—109 N. Akard St. @ Los Angeles 14—1709 W. Eighth St. 








Freehand Sketching for Engineers 

By William Wit Turner. Paper, 45 plates, 834 
by 11 in, ae $2.50. The Ronald Press Co., 
New York, N. Y. 

This set of freehand sketching plates contains 
a very instructive section on freehand sketching 
procedure. This is followed by plates giving in- 


structions on and expe: in ‘making ortho- 


graphic propein’ 2 calles views, sections, and 
pictorial representation. A minimum of lettering 
ee ee Oe ee eee 
expected of the student. 


How to Use Handicapped Workers 


By Arthur T. Jacobs. Cloth, 186 pp., gg by 
8% in., $3.50. — Foremen’s Institute, Inc., 


? 
The object of fl this book is to rod employers 
to fit the = to the individual rather than vice 
This is of aeteidl teapoltiite Wiad band 
+ as ae 


ai 


ment affected. 

The book also shows how ph demand 
forms are made out, and several of those forms, 
fully made out for certain jobs, are i 

An ( list of diseases and handicaps 
also is : 

¢ 
Practical Electrical Mathematics 








5% by 7% in., illus. $2. D. C. Heath & Co., 
Mass, 


Boston, 

This is a mathematics specieily written for 
the student in electricity. It also will be found 
helpful by the mechanic who wahts a refresher 
course in the mathematics of electricity. 

The appendix contains the electrical symbols, 
a very helpful ‘table of useful circle formulas, 
a soft copper wire resistance table, and also a table 
showing the safe ies of copper 
wire, wire sizes for motors, and power and 
reactive factors. 





The Rubber Industry 
By Josephine Se Cloth, 127 pp., 6%4 by 
8% in., illus. $2. Longmans, Green and Co., 


Inc., New York City. 

This is a short account of what America has 
accomplished in this important industry in the 
utilization, processing, and manufacturing of 
needed articles out of natural and synthetic 
rubber. 

The book presents the subject in 12 chapters 
which contain a brief history of the rubber in- 
dustry, the source of crude rubber, how the 
latex is gathered and prepared for the market, 
the American plantations, synthetic rubber, and 
the manufacture of footwear, tires, and other 
products. 

The engineering research entered into by the 
industry also is described. 


Machining Aluminum Alloys 

Produced by Technical Editorial Service, Rey- 
nolds Metals Company, Inc., Louisville 1, Ky. 
+ onal sage binding, 124 pp., 57% by 8% in., 

us., $1 

A well-illustratéd book on the wre gr were of 
aluminum alloys in which are discussed the speeds 
and feeds at which machining operations are to 
be carried out; general tool design information 
for various types of alloys; and information on 
turning, milling, shaping and planing, drilling, 
ep tapping and threading, filing, sawing, 


The book also contains a number of useful 
tables based on aluminum and its alloys. 


Jobs Ahead 

By Reginald M. Cleveland and Frank B. 
Latham. Cloth, 259 pp., 5% by 7% in: $2.50. 
D. Appleton-Century Co., Inc., New York and 
London. 

A book for those who want to find out where 
science fits into the world of work. A perusal of 
the table of contents shows the wide field which 
the authors covered. 

The 11 chapters into which the book is divided 
treat the material as follows: Jobs in the World 
of Tomorrow; The Challenge of Science; More 
and Better Health Care; Atoms and Electrons 
on the March; "— Masters of Machines 
and Ideas; Automotive Opportunities; Building 
the Future; Conservation Has a War to Win; 
Transportation Looks Ahead; Distribution — 
Bridge to Prosperity. The last chapter is titled 
“On Your Own” and describes the place of the 
small business in. America. 


Vocational Educetion in the Years Ahead 

Bulletin No. 234, General Series No. 7, Voca- 
tional Division. 

Obtainable from the Superintendent of Docu- 
ments, Washington 25, D. C. Price, 50 cents. 

A report of the committee to study postwar 
problems in vocational education in the fields 
of agriculture, business, homemaking, industry, 
and guidance. - 


Creative Old Age 


By Clare de Gruchy, Cloth, 143 pp., 534 Bf 
756 in. illus., $2.75. Old Age Counseling Cen 
n Francisco, Calif 


An attempt to help the aged live lives. of 
usefalness and happiness. The book describes 
the work of the Old Age Counselling Center at 
San Francisco, and presents a number of case 
histories and group projects. 
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This “Greyhound” hand saw is a direct descendant of 
the pioneer “George H. Bishop” line started almost a cen- 
tury ago. Improvements have been made constantly with 
new designs to meet the requirements of carpenters on 
the job. New, better steels, made to our own specifica- 
tions, now give improved cutting edge and longer sharp- 
ness life. They’ve been job-tested through the years to 
bring you a better hand saw for fine carpenter work. 

















This ONE Machine 


cutomatically files and joints 


HAND, BAND, 
CIRCULAR Saws 









ining departments and industrial TYPICAL 


The Foley is the machine that files 
and joints all yk, and mitre box SCHOOL 
saws from 3 to 16 points per inch, USERS 
cut circular saws to 16 (24” 

nal), San aoe up to 24 Berea Colleg 
Paten' jointing ie automatically Berea, Ky.; 
evens up large teeth, so saws of Education, Cleveland, Ohio; Boys 


cut faster, truer, cleaner—stay sharp ‘Technical H. S., Milwaukee, Wis.; 
longer. Foley filed saws have less breakage =Chorjeroi School District, Charleroi, 


oe oe Ps.; Redlands Public Schools, Red- 
_30-DAY TRIAL-OFFER lands, Calif.; Stout Institute, Me- 
You have the privilege of using the nomonie, Wis. 






Foley Filer in cr own shop for . 
30 days. Write or ound commen for details. ‘Otry / 
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FOLEY MFG. CO., 18 Second St. N.B.) Minneapolis 13, Minn. 
Please send full information on Foley Sew Filer and details 
Dey Trial Offer. > 
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cautiously inquired the name of the book, and 
found, to my surprise, that it was our book— 
Winston’s THERMODYNAMICS. “Of course Win- 
ston didn’t, write the book for such a course,” the 


something around which we could build our 
course.” 


Encovraged—and don’t think his statement didn’t 
stimulate me to ask 


the information in their heads for almost any new 2. STEsL 


both 
fields. Just publi 








SQUARE: Townsend. Actual 
problems worked out in detail $1.50 
3. BUILDING INSULATION: Close. 12. HOW TO REMODEL A HOUSE: Dalzell-Townsend $5.00 


trainees’ hands.” New third edition........... 

Yes, a good text does give you a foundation for * ay, Bs Ee a oan ee AMERICAN TECHNICAL SOCIETY 

your course, the latitude of the 3 Please send the books circled below for 30 days examination. 
course, or hindering the individual initiative of the 5, ee Re eeeeninl. Com. i cay of to hocks we end 12 or more copies ordered, 
instructor it gives you insurance against care- construction .............6- $2.50 Sal cabeen Uhuen ey cual tome Gee od stigd! discov Twup 


ee edhe rated <epueeagen ail Bere hadnt sapcess 
AMERICAN TECHNICAL SOCIETY 





— —— 


7. BUILDING TRADES BLUEPRINT READING, VOL. |i: Dal- 
| REE SPE ESE ie CE Ree RE $2.25 





10. HOW TO DESIGN AND INSTALL PLUMBING: Mat- 
SN 5555 sad dad > ods EPKGREAL OTA wRASS CO 000008 $3.50 

11. HOW TO ESTIMATE FOR THE BUILDING TRADES: To 
SE UNS sak bnnnGinvks ince ddan cette Sos cccccecs $5.50 
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Department HS 273, Chicago 37, Illinois 














rep 
] 
// 


re 


2 — al ; 
ae 


2: ee 


32A 

















YOUR FAVORITE stopper is here. Your dealer may have Higgins waterproof 
black in stock with both popular stoppers or he can get them on demand. Schools 
prefer quill type, claiming less accidents. Artists prefer the dropper stopper as 
they can place a puddle of liquid black in a well slab with gi zater ease. Draftsmen 
who use ruling pens only prefer the quill type, but those who use Wrico or LeRoy 
lettering instruments find the dropper indispensable. As is befitting the world’s 
leading drawing ink manufacturer, “Higgins” brings both to your convenience. 


Both type stoppers available on waterproof black only. 
Cork and plastic quill stopper is standard equipment on colored inks. 


Now available with 


Cork: and Plastic Quill Stopper 


OR 


Perfected Rubber Dropper Stopper 























NEW HEAVY DUTY GRINDER 
A new 6-in. heavy duty bench grinder, designed 
for tool ing, wire brushing and buffing 
has been developed by the Black & Decker Mfg. 





6” Heavy duty grinder 


streamlined housing is made of die- 
The wheel guards and covers are of 
© give extra protection. They are wide 
to accommodate a standard 3-section 
wheel brush without any change in the 
Fitting around the grinding wheel for 
support in tool sharpening are adjust- 
tool rests. The 2-pole push-button 
in the housing to prevent ac- 
contact yet it remains easy to reach, On 
the grinder base a machined hole is 
for mounting attachments 
grinders. 
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be bolted to a” bench or ~ 
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SDEERMICATIA ALC: 


EIN, 


mounted on a new pedestal. Standard 
equipment includes two grinding wheels; medium 
grade for rough fast work; fine grade for finish 
grinding and tool sharpening. 

For brief reference use IAVE—0201, 


NEW STANLEY SAFETY CHARTS 

An attractive and useful set of safety charts 
has just been published by the Educational De- 
partment of Stanley Tools, New Britain, Conn. 
a a ee a 

Dp. 

The set consists of 18 cards, each carrying two 
safety messages — one on the front and another 
on the back of the card. The set, therefore, con- 
sists of 36 safety hints, each of which is illus- 
trated with humorous sketches. The charts are 
printed on heavy cardboard, and they are pro- 
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THESE 


Fine Pbywoods 
can double enthusiasm 
for Wood-Working Projects! 


Your students will find an extra thrill in 
working with fine plywoods—Mahogany, 
Curly Birch, Bird's Eye Maple, Havello! 
They'll put more interest and care into their 
work—toke extra pride in the added beauty 
of the finished project. 

We have available a complete stock of 
fine plywoods in many standard thick- 
nesses, and in a variety of panel and 
cabinet grade sizes especially suited 

for the school workshop. Send today 

for complete catalog of ply- 
woed and craftsmen 


supplies. 





CARMEN-BRONSON CO. 














BEERS eer oe 


SAMPLE OFFER 
RUBYFLUID 


Famous Soldering 
Products 


Here's an opportunity to learn 
the advantages of Rubyfivid Solder- 
ing Flux. This trial will convince 
you that- with Rubyfivid you get 
stronger unions and save time. 
You'll find Rubyfivid wets out free- 
ly, acts faster, has no objectionable 
or harmful fumes. 


Send for this special sample or- 
der today: 1 pint of liquid and one- 
half pound of paste flux — together 
with Ruby’s new booklet of sim- 
plified instructions and suggestions, 
“How to Solder,” for only $1. 
Write to 


THE RUBY CHEMICAL CO. 
77 MDowell St. *  Celumbus 8, Ohic 
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For sounder initial training use 


LEWIS 
PROJECTS 
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Write today for further informa- 


tion on the Lewis Shop Projects. 
Ask for the illustrated catalog— 
sent free. 
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MACHINE TOOL CO. 


P.O. Box 7446 Station L, Dept X, Los Angeles 23, California 
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Henry Jewett Greene writes: 
“We are not only satisfied 
but delighted with our 
Harper Kiln.” 


Following experience with many types 
of kilns in many parts of the world, 
Henry Jewett Greene, one of Amer- 
ica’s foremost authorities on pottery, 
ordered a Harper Electric Kiln for 
the studios of the Green Top Pot- 
ters of Petersham, Mass. 


The. enthusiastic comment headlined 
above speaks for his satisfaction as 
well as that of other Harper users. 
Write for descriptive bylletins show- 
ing how Harper Electric Kilns are 
quality built for quality work. 





eLecraic ty CORPORATION 


1445 Buffalo Ave., Niagara Falls, N.Y. 
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(Continued from page 32A) 
Assortments of 18 hand-cut rotary files or 18 
ground burrs are available. These come 
in a cellophane-covered box which acts as a 
handy bench stand and protects the files when 
they are not in use. 


Ground burrs 


Taol, die, pattern, jewelry, dental, and optical 
shops are among those who will normally find 
se use for rotary files and burrs with %-in. 


For brief reference use IAVE—0203. 


NEW DOALL HAND OPERATED GRINDER 

The DoAll Company, Des Plaines, Ill, an- 
nounces the addition of Model GH hand operated 
toolroom surface grinder. 

Hardened gears running in needle bearings 
and driven by a 16-in. handwheel make pos- 
sible smooth, easy table action. The sturdy 1-in. 
cross-feed screw, located in the center of the 
saddle, assures accurate cross-feed action. — 

The Model GH has heavy, deep V ways be- 
tween saddle and base and one V and one flat 





New DoAll Grinder 


way between table and saddle. All ways are 

handscraped and are automatically lubricated by 
a gravity feed oiling system. 

The direct drive spindle has superprecision ball 

throughout, with automatic take-up 

Po motor and 

dynamically 


ted is designed 
for grinding to very close tolerances. The cast- 








BOWS and ARROWS . 














OSBORN BROS. otitis s. iincts 














Materials for Brush Making 


Brash Tampico, Fibro Mixtures, Ster- 
lized Horse Ha Hair, Bristle and Tampico 
waummn£.° . 


E. B. & A. C. WHITING CO. 
Burlington, Vermont 























STERLING STEEL FLASKS 
for Strength and Rigidity! 
All-steel, all-welded, with high carbon 
strength with minimum weight. Solid cen- 
ter rib and solid sand flanges at top and 





Ste ling 


FOUNDRY 
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- PLASTICS 


FOR YOUR 
SCHOOL SHOP 


CATALIN—PLEXIGLAS 


A post card will bring our price lists. 
CRAFTSMAN SUPPLY HOUSE 


32 Browns Ave. 


Scottsville, N. Y. 


CLAMPS 





" Jor “oe “phan 
Sensory 
Siccsih: aitiinantiilill tinapiinnin 
are the ones which will withstand 
“school shop service.” To avoid future 
disappointment, be sure you ask for : 
and get the genuine “JORGENSEN” 
every time. 
They cost mo more than any others. . 
Ask for them by name. 
Write for Ne. 16 General Clamp 
Catalog 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks” 
424 N. Ashland Ave., CHICAGO 22, ILL. 


INDUSTRIAL ARTS and 
VOCATIONAL EDUCATION 


The Shop Annual Number renders a 
the introduction, progress, and expansion of indus- 


tive source of information ersal yr -Ainogegammaa in organizing, plan- 

ning, and equipping school shops. 

Single Copies $1.00 — Yearly Subscription, including Shop Annual Number, $2.50 
a ee COMPANY 


yal dat acu aendile « 








NEW YORK 18 CHICAGO 3 








1 PAGE'S MODEL AEROPLANE GLUE 
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ART METAL 
JEWELRY 


DIXON 


re | 7 


:| TeOLs, 


WOOD CARVING 
BLOCK PRINTING 


LAPIDARY WORK, ENGRAVING, ENAMELING, ETCHING 


MANUFACTURERS FOR SEVENTY-THREE YEARS 


WILLIAM DIXON 


INCORPORATED 


32-36 E. KINNEY STREET, NEWARK 1, N. J. 































Teach Them With The 
SANDER They’Il Use on 





find the answer to: 


TAKE; T 


@ Here’s the sander your students will 
most likely use on busy production lines. 
It is the acknowledged leader in its field. 
Practical workmen prefer TAKE-ABOUT’S 
sustained power and high speed that as- 
sure sharper, faster cutting. They like its 
perfect balance that contributes to the 
; “craftsman touch,” that vital factor in ex- 

3 §©6pert work. 


@ TAKE-ABOUT pays ifs own way on re- 


the Job... | 


finishing desks, table tops, blackboards 

and in doing other maintenance jobs. 

Write for details and complete list of 
feature: 


important 


An important Book in 


Ss. 





7 sia foe 4), 
Gils 


By George H. Fern and Eldon B. Robbins 


WITH SPECIAL APPLICATIONS 
FOR THE SHOP TEACHER 


Here everyone interested in keeping abreast of the 
most significant development in modern education will 








Why should instructional films be used? 
What are the techniques to use for most effective 


results? 


Where are films and equipment to be obtained? 

How to make your own teaching slides and films, 
operate projection equipment, repair films, etc. 

Cloth, 160 pages, $1.75 

EXAMINATION COPIES SENT ON REQUEST 


THE BRUCE PUBLISHING COMPANY 
Milwaukee 1, Wis. 


702 Montgomery Bidg. 
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PAINT BRUSHES 
Softened While Stored 


PROTEXEM BRUSH CONDI- 
TIONER employs new ‘VAPOR 
ACTION’ principle. A special 
solvent evaporates within the 
conditioner. Its vapor is a pow- 
erful solvent for the. paint, 
varnish, enamel or lacquer in 
the brush. ‘HARD-AS-ROCK’ 
brushes are thoroughly sof- 
tened. Keeps good brushes al- 
ways ready to use. 


Does Not Damage Bristle or Set- 


ting, Theroughly Tried and 
Tested, Fully Guaranteed 


Protexem Brush Conditioner with % pint vapor- 
$2.00 





One pint of liquid will keep your shop brushes 
ready to use for 4 to 10 months. 


Will hold six average size brushes. 
Information on request 


WISCONSIN LABORATORIES, INC. 
625 N. 23rd Street Milwaukee 3, Wis. 


a el 


METALS 


are again available for Art Metal 
work in School Shops 








Sheet Brass — Copper — Aluminum 
Nickel and Sterling Silver, also 


Hammers — Files and Anvils for 
working these Metals 


METAL CRAFTS SUPPLY CO. 
10 Thomes St. Providence, R. |. 














5 


rnier adjustment to .000 


using the standard 7 by % by 1%4-in. 


< 


for the Model GH. 


and 
The booklet explains how to use Castolite, how 
i ha properties are, and then 
explains by the step-to-step method how to-apply 
the information in making several very interest- 


ing projects. 


The material will be found very useful; either 
as a transparent or as a colored medium for 
producing book ends, paperweights, buttons, co 

ts) 


i 
i 
; 
E 
5 
: 


For further information about Castolite, ad- 
— The Castolite Co., Box A211, Kenilworth, 


For brief reference use IAVE—0205. 


CALROD “HANDY” SOLDERING IRON 


A .new Calrod -soldering _iron called the 
“Handy” iron has been introduced by the In- 
dustrial Heating Division of the General Electric 
Company for home, farm, school, and hobby 
shop use. It is rated at 85 watts, 115 volts. The 
; cartridge-type Calrod 
heater. The half-inch copper tip is brazed onto 
the iron, assuring fast heat conductivity and 


new iron contains the G-E 


more soldering with less power. 
“Hot Tips on Soldering,” a booklet 


discussing 
the care and use of soldering irons and a sup- 


porting stand is given with each iron. 
For brief reference use IAVE—0206. 


1. 
The working area of the table is 644 by 19% 
in.,. with a maximum work height of 12 in 


heel. 

DoAll electro magnetic chucks, a.c.-d.c. recti- 
fiers and demagnetizers, dust collectors, grinding 
wheels, and wheel dressing diamonds are available 


































PAXTON 


Oldest Name in the Field 
INDUSTRIAL ARTS 
Lumber & Plywood 


FRANK PAXTON LUMBER CO. 


Des Moines Denver 
Fort Worth Kansas City 
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Electro-Typers 


Especially qualified to be of serv- 
ice to the school printshop. 


| Forms returned same day received. 
Badger - American Electrotype Co. 


600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wis. 
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Announcing a NEW CATALOG of 
ARTS ano CRAFTS 
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American Gas Furnace Co. 
Elizabeth, N. J. 








ELECTRIC KILNS 
JAMES W. WELDON 
: Laboratory 





| 2315 Harrison St., Kanens City 8, Mo. 





























Advertisers’ Products and Services 


Advertisers in this index are given a code number in addition to the page number on which the 
advertisement appears. Refer te the advertisement for product or services ava~ble. Write direct 
to advertiser or use the coupon in requesting information from a number of advertisers. 





Code Page | Code Page 
No. No. No. No. 
20 Adjustable Clamp Company.......... 35A | 241 Lussky, White, and Coolidge......... 37A 
21 American Gas Furnace Company..... 37A Maguire industries, Inc. ............ 38A 
ste eeeecceeres Mahogany Association, Inc. ......... 21A 

Manual Arts Press..............-++. 25A 

McKnight and McKnight............ 38A 

Metal Crafts Supply Co.............. 36A 
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265 Snap-On Tools, Inc................. 10A 
266 South Bend Lathe Works............. 1A 
267 Stanley Electric Tool Div............. 12A 
268 Stanley Tools .............sccceees 8A 


270 Sta-Warm Electric Company.......... 36A 
271 Sterling Wheelbarrow Co............ 34A 
272 Sunbeam Corporation .............. 6A 
273 University of Minn. ................ 25A 
274 Victor Animatograph Corp........... 16A 
275 Walker-Turner Co., Inc. ............ 13A 
276 Wallace Company, J. D.............. 2A 
277 Weber Company, F. .............--. 29A 


eeeeeeeee 






281 Whiting Company, E. B. & A. C....... 34A 
282 Wisconsin Laboratories, Inc. ......... 36A 









INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
540 North Milwaukee St., Milwaukee 1, Wis. 
Please send information offered in the advertisements we have encircled. 
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OHM’S LAW 
CALCULATOR 


Handy Aid for Teachers and Students 







All Computing Scales on One Side 
Also Contains Resistor*Color Code 


SOLVES ANY OHM’S LAW PROBLEM 


WITH ONE SETTING OF THE SLIDE o Specie! Price 


Here’s a new and improved version of the famous Ohmite Ohm’s 
Law Calculator. Used the world over by teachers, students, engi- 
neers. Figures ohms, watts, volts, amperes—quickly, accurately. 
All values are direct reading. New handy pocket size—9” x 3’. 
Send 25c in coin for your calculator. 

OHMITE MANUFACTURING CO., 4994 Flournoy Street, Chicago 44, Hl. ¢ 


Bc Right wih OH MITE 


RHEOSTATS 2 2 oe iTCcC HES 


















PROMOTES 
SKILL:.. 


FINE DETAIL WORK 
MADE EASY 







A precision-built tool for master 
mechanics and craftsmen. Unsur- 
passed for grinding, drilling, rout- 
ing, carving, sawing, finishing and 
9,994 other uses. Runs on AC-DC, 
with more exclusive features than 


any other tool. E, Parchased Separately 
CASCO ELECTRI-CRAFT TOOL KIT 











SHOP BOOKS 


GENERAL SHOP WOODWORKING 
Frykiund & LaBerge 
A text that has proved its value as a teaching aid. Many 
illustrations simplify the step-by-step instruction for hand 
woodworking operations on common woods is given. $1.00. 
Revised, 1946. 


GENERAL SHOP ELECTRICITY 
Draggo & Dragoo 
An ‘elementary text with projects to construct. Contains wiring 
diagrams, circuit layouts, standard electrical connections, 
several diagrams for radio sets, etc. Every project has educa- 
tional value. $1.00. Revised 1946. 


GENERAL SHOP METALWORK 
Dragoo & Reed 
This book contains valuable information about metals, abra- 
sives and finishes. Instruction for beginners in 4 areas of 
metalwork: bench, sheet, art and ornamental metal. $1.00. 
Revision in preparation. 


GENERAL DRAFTING 
Fryklund & Kepler 
A beginner's text which requires students to make use of the 
basic fundamentals of drafting. Short units on sheet’ metal, 
electrical, radio, architectural, drafting. Many illustrations. 





McKnight & McKnight 














| MEISSNER STUDENT KITS 
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.+. for practical radio instruction at low 
cost will be again available when pres- 


ent manufacturing conditions permit. 


“How To Build” instruction manval, 2 
, the ideal laboratory textbook, an 
invaluable reference manual for all 
radio students. Fifty cents, postpaid 
“= (seventy-five cents in Canada) 




































Completely Revised 





PRINCIPLES OF WOODWORKING 


By HERMAN HJORTH 


Meets all the needs of an up-to-date high school course in woodworking. $2.88 


























MECHANICAL DRAWING 


BASIC MECHANICAL DRAWING, 
Schaeffer 
Designed for the beginning student 
on the seventh and eighth grade 
level. 60 cents 


DRAWING FOR LIFE AND INDUSTRY, 
Green 
Stresses greater application to life 


situations useful to all individuals. 
$1.56 


MECHANICAL DRAWING, Berg 

For ninth and tenth grades. Stresses 
improved methods of presenting 
the fundamentals common to all 

branches of the subject. 
Paper, Vol. |, 64 cents 
Vol. Il, 56 cents 
Complete, Cloth, $1.80; Paper, $1.40 


ARCHITECTURAL DRAWING FOR HIGH 
SCHOOLS, Waffle 
For one or two years of architec- 
tural drawing in third and fourth 
years of high school. 





$2.75 


BLUEPRINT READING FOR THE METAL 
TRADES, De Vette and Kellogg 
Complete instructions. 
Cloth, $2.25 
Paper, $1.76 


ELECTRICITY 


FUNDAMENTALS OF APPLIED 
ELECTRICITY, Jones 
A textbook and shop manual cover- 
ing fundamentals. $2.60 


PRACTICAL ELECTRICITY, Crawford 
For beginners in vocational and 
industrial schools. $1.96 


PRINTING 


PRINTING FOR THE SCHOOLS, Hague 
Basic processes and related infor- 
mation. $2.50 











How - Choose Your Second Semester Texts 


METALWORKING 


METALWORK ESSENTIALS, Tustison 
and Kranzusch 
An excellent basic text for begin- 
ning courses. $1.75 


THE PIPE FITTER’S AND PIPE WELDER’S 
HANDBOOK, Frankland 
A pocket manual, very inclusive 
and complete. $1.25 


MACHINE SHOP PRACTICE, Jones 
The only text including correlated 
science and math with machine 


tool processes. 
Book 1, $2.28; Book 2, $3.00 


APPLIED MATHEMATICS 


APPLIED MATHEMATICS, Johnson 
For boys going into industry di- 
rectly from high school. $1.60 

APPLIED MATHEMATICS FOR GIRLS, 

Davis 
Fundamentals and specialized prac- 
tical applications for girls in trade, 


technical, vocational, and academic 
schools. $1.56 


SHOP MATHEMATICS, Felker 
Basic shop mathematics for the 
metal trades. $2.20 


WOODWORKING 


OPERATION OF COMMON WOOD- 
WORKING MACHINES, Hiorth 
A beginner's text on the operation 
of most used machines. $1.72 


INSTRUCTIONAL UNITS IN HAND 
WORKING, Brown and Tustison 
Basic for upper grades and junior 











high. $1.80 
BASIC WOODWORKING PROCESSES, 
Hjorth 


Fundamental hand tool operations 
detailed. Seventh and eighth grade 
levels. $1.80 





AUTO MECHANICS 





AUTO MECHANICS, Kuns 
Five separate paper bound vol- 
umes, the civilian edition identical 
with the edition published for the 
U. S. Armed Forces Institute. 1. The 
Engine; 2. Cooling, Lubricating, and 
Fuel Systems; 3. Automotive Elec- 
tricity; 4. The Power Flow; 5. Chassis 
Units. Each, $1.00 


AUTOMOTIVE SERVICE, Kuns 
Covers every angle of repair and 
maintenance. Vol. 1, $3.50; Vol. 2, 
$3.75; Combination, $6.75. Also 
available in eight separate units, 
80 cents each. 

AUTOMOTIVE ESSENTIALS, Kuns 


The standard beginner's text. 
$2.32 


ELEMENTARY PRINCIPLES OF DIESEL- 
ENGINE CONSTRUCTION 


Revised, up-to-date. $2.00 
FARM SHOP 


THE FARMER’S SHOP BOOK, Roehl 
Revised and up-to-date. Very com- 
plete. $2.48 


RELATED MATERIALS 


DICTIONARY OF TECHNICAL TERMS, 
Crispin 
Revised and enlarged (1946). A 
standard reference that should be 
a part of every shop library. 
$2.75 


MATERIALS OF CONSTRUCTION, 


Fryklund 
Origin, methods of manufacture, 
uses, etc., of materials used. 
$2.25 
FROM FOREST TO WOODWORKER, - 


Noble and Everill 
Very complete. $2.00 








We will gladly send examination — for 30 days’ study. Write for our free catalog — it gives 









of basic texts and project books. 
























' “Yes Sir, on that quick trip I just made through your 
plant, I felt right at home. Some of your machines 
are exactly like the ones we had back at school. I 
see now what Mr. Roberts, our Instructor, meant 
when he said, ‘The only way to train boys is on 
machines men use.’ And he pointed out a Regal Lathe 
as an example. Just like the Regals I-saw out in your 
shop. Yes sir, I can handle the job.” 


That’s the way it works when students are trained 
on Regals . . . the Working Lathes for School Use. 
The R. K. LeBlond Machine Tool Co., Cincinnati.8, 
Ohio. Branch Offices: New York, Chicago. 
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The R. K. LeBlond Machine Tool Co. 


| TEED So no meena 

Cincinnati 8, Ohio ae | 
Gentlemen: 
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LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 





